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Editor’s Preface 


APART from the separate issues in 
various foreign languages, lliis work 
has been reprinted many tinu's sinee 
the volumes wore first pul)lished in 101 
but, beyond the removal of errata, no 
alterations have been made until the ])re- 
sent edition, whieh has been substantially 
revised. 

I gladly take this (»pportunity to ac- 
knowledge my thanks to all those- 
particularly members of 
the teaching ])rofession - 
who have in various ways 
contributed to make Wonders of Land 
and Sea ’’ so widely knenvn and so remark- 
ably successful. R(‘adcrs of all classes have 
witten to me from every ])art of the world ; 
many letters with valuable suggestions 
which will not be lost sight of in future 
productions. Several eorresjamdents de- 
clared that a- really interesting w'ork, as 
w’ell illustrated as “ Wonders of Land and 
Sea,” but dealing with the geography of 
the w^'orld, was very much needed ; thi.s 
proposal has been acted upon, and the 
publishers have now produced, under the 
same editorship, a four-volume illustrated 
description of the lands and seas of the 
globe, their peoples, animals, plants, and 
products, entitled “ The World Wc Live 
In,” to which Professor Grenville Cole, 


Mr. Arthur Ilinks, Sir Harry Johnston, 
Mr. W. H. Koebel, Professor Idonel W. 
Lyde, and other well-known authorities 
have contributed. 

In issuing th(‘ presciit edition of Won- 
ders of Land and S(‘a " I have fouml it 
necessary to displace (‘ntircly a few short 
.articles in order to inak(‘ room for further 
material, and to revise* e)the*rs in oreler 
to bring the*m up to elate*. In seune easels, 
eiwing to the (ireat War, this has be‘e‘n 
eleme withemt eonsultatiem with the* eiriginal 
writer, in whieh ease the latter's name 
has been remove*d freun the* he*ael eif the 
article, and the* Eelite)r aleaie is res])e)nsiblc 
fe)r state*ments of fact. 

As te) the e)l)je*ct e)f this work, I cannot 
do bette*r than re*peat what I saiel in 
the preface te) the first editie)n 

So far from supe;r-eivilisation having 
dulled the a))petite e)f me)dern man fe)r that 
which is marvelleius, the 
cniaiK-ipation of inte llect, 
during the last century, 
has openeel up for us a thousand new paths 
for the exercise eif eurieisity which w'erc 
barred to our forefathers. A generation or 
two ago, w'hen it was eeinsidcred imy)ious to 
doubt that our earth w^as only sejmc 0,000 
years of age, and fossil and other indications 
to the contrary were declared to be devices 
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of the Evil One for the confounding of 
religion, the whole series of marv’els which 
geology reveals were a closed bfM»k to most 
of us. Now, however, the geologist can 
calculate the agt; of our planet in hundreds 
of millions of years without incurring cen- 
sure. The same remark applies to the dis- 
coveries of Darw'in and other mighty 
intellects ; at first denounced us impious 
by the worthiest jieople f»f their time, 
they arc now aeec'pted almost us (SMiirnon- 
placics. 


Craving for 
Information 


(Jreat as has been (he advance of civilisa- 
tion in other directions during the lust 
fifty years, it is doubtful 
whether anything hus 
hup[>ened of half so great 
importance to the human race us this free- 
ing of thought from artificial and arbitrary 
trammels. As the first fruit of it we see, 
newly born on the part of th<? gn-at masses 
of intelligent people, a hunger for wider 
knowledge concerning the natural phe- 
nomena of earth, and sea, and sky, coupled 
with an interest in all kinds of human 
aohi(‘vement. 

This craving for information shows tlmt 
there is room for a w'ork witten by 
specialists, which takes for its field both 
natural wonders and the marvellous works 
of man on land, in the air, and on sea, 
in which the “ marvellous ’’ or “ curious ” 
clement owes nothing to perversion of fact. 

In the present work, no effort has been 
spared to secure contributors who are 
specialists in their own fields of know- 
ledge, and w'hose names alone arc a 


sufficient guarantee of the pains which 
each has taken to verify every statement 
made in the articles to which his name 
is attached. 

In order to secure an interesting variety, 
w'ith due representation of different fields 
of interest, the work hus been roughly 
scctionaliscd. The word “ roughly ” is 
used advisedly, since it would be impossible 
to do this thoroughly without the use of 
scores of subdivisions. Reducing these to 
a bare minimum, five main headings have 
been adopted, as shown in the following 
table : — 

SECTION 

I. On the Land. 

II. In the Underworld. 

III. On the Sea. 

IV. In the Depths. 

V. Man and Proores.s. 

Each of these main headings again has 
bwn broadly divided into two subsections, 
{a) Natural and (6) Arti- 
ficial. It may sometimes ClaMlllcatloB 
happen that a subject will 
be dealt with in one or other of these 
sections which the critic might prefer to 
place in another, or which, logically, it 
might be difficult to assign to either. 
The scheme is, frankly, a compromise be- 
tween over-minute classification on the 
one hand, and entire absence of it on the 
other — both very confusing. Each main 
heading is carried serially forward at 
intervals of from forty to fifty pages. 
With the aid of the index no difficulty 
will be experienced in locating any item. 
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West Australian Native Prisoners 


The Australian native is among the most primitive of present-day human types 


Links of Creation 

Introductory Essay on the Fossil and Living Forms which Link Up Present* 
day Mammals, Birds, Reptiles and Fish with their Prehistoric Ancestors 

By SIR H. H. JOHNSTON, G.C.M.G., K.C.B. 


T he revelation of the fossil remains 
of animals in river, sea, and lake 
deposits, gravels, sands, slates, and 
roeks, has achieved much in enabling us to 
realise not only the enormous diversity in 
animal as in vegetable 
I.— MAMMALS life since living forms of 
matter came into existence 
on this planet, but to accept the theory 
that all forms of life have gradually de- 
scended, through variation and differentia- 
tion, from one original and simple form of 
living matter. 

It is wonderful that it should have taken 
Man so long to realise the meaning of fossil 
remains. The full force of this evidence 


was practically not taken into account until 
a hundred years ago, since which time our 
knowledge of “ the world that was ” has 
increased at an amazing ratio. So that now 
sve no longer look upon the various orders 
or genera of animals as isolated examples 
of creative caprice or wisdom, but simply 
as the outstanding results of long ages of 
experiment on the part of Nature, each 
order being or having been connected with 
other orders by intermediate types which 
at one time completely bridged over the 
differences between a greater and a Jesser 
degree of evolution. Thus we know, or w’e 
can presume by parallel argument, that no 
living genus of animal or plant has come 
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suddenly into existence, but that it is only 
due to the se(|rregatcd results of a long 
series of specific modifications. 

Nature, no doubt, did not always pro- 
gress in her work at the same rate. Species 
may have sprung suddenly into existence 
as “ sports.” or varieties, and have hardened 
rapidly in a few generations into immutable 
species. Evolution, variation from the 
parent form, progresses more rapidly in 
some epochs and under some physical con- 
ditions than in other times and tempers. 
We see this in the development of human 
tribes and races, and in domestic animals. 
A human tribe suddenly finds itself in 
Better circumstances. It increases, multi- 
plies, improves at a much faster rate than 
that taken by its predecessors, who for 
long had struggled to maintain themselves 
under unfavourable conditions. 

The past history of the evolution of 
mammals (for example) is suggested not 
only by the discovery of ” links of crea- 
tion ” in the soil or the rock, but in the 
life history of each living individual before 
the animal becomes adult. 

Thus the young of most toothless mam- 
mals, either in their fcctal stage or for a 
short time after birth, rcv(‘al the existence 
of undeveloped teeth, which afterwards 
become absorbed or hidden by a gro>^i:h 
of gum, and arc completely absent in the 
adult. 
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The Fossa 

rous mammal which, perhaps, 
from the Eocene period of the Tertiary 
Epoch 
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Ring-tailed Lemur 

The Lemurs represent the Eocene staae in 
Man's ascent 

But the ancient relationships between 
orders and families now widely sundtTed 
in specialisation, are indicatc^d, in addition 
to the evidence of fossil and foetus, by the 
existence at the j^resent day of anomalous 
creatures which remain isolated in type, 
and yet suggestive of allinities in many 
directions ; so that they are really sign- 
posts pointing out the routes taken by 
many diverging descendants of ancestral 
genera. 

Amongst mammals, for example, we 
have the Anthrotx>id Apes (described 
elsewhere in this work) which give us 
broad hints — not as yet jK*rfectly under- 
stood — as to the ancestry of man ; we 
have the Lemurs of Madagascar, Africa, 
and Southern Asia, suggesting a still earlier 
stage in Man’s ascent, when an art)oreal 
creature, using its long-fingered hands for 
grasping, and preferring to walk on its 
hind legs, was emerging from a still earlier 
stock, almost akin to the Marsupials — 
generalised forms which in themselves 
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united the germ of the Ungulate or hoofed 
mammals, the Insectivorcs, and the Eden- 
tates. The flying Colugo or GaleopitheoM, 
of Malaysia is another link of creation of 
extreme interest to the biologist. This 
creature, the size (in its different types) 
more or less of a eat, has slight affinities 


united yrith the parachute-like membrane 
developed by so many mammals that do 
not fly by flapping, like the modern bat, 
but glide through the air. 

In Madagascar, the home of so many 
lost causes and poor relations, whose cousins 
have achieved their destiny elsewhere, we 
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A Link between the Pigs and the Bovines 
The DorcjLtheHumf or Water Chevrotain of West Africa 


with the Lemurs, others with the Bats, 
and a n*lationship with the Inscctivores. 
If it be not an actual surviving indication 
of the way in which bats grew out of a 
L<‘muroi(l or Inscctivorc stock, it is, at any 
rate, a parallel illustration of their line of 
evolution, though I think myself that the 
anci'stral Bat made much more use of its 
hands than is the case mth the Colugo, 
and that its enormously long-fingered hands 
(like those of the Aye-aye Lemur of Mada- 
gascar) gradually became webbed and 


have the Fossa, a fierce carnivorous mam- 
mal, which perhaps survives from a most 
remote period at the beginning of the 
Tertiary Epoch, when the specialised Cats 
were beginning to emerge from the dog- 
civet -weasel type of carnivore. The modern 
Fossa is about the size of a pointer dog, 
but an extinct type in Madagascar grew 
to be as large as a puma. 

In Central Asia there is the JEluropus, or 
large, short-tailed Panda, which, though 
it is not a direct ancestor of the Bears, 
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is very suggestive of the way in which the 
Hear group rose from some similar Raccoon- 
like creature; just as the Bush Dog of 
(luiana {Icticyon) is reminiscent in some 
aspects of the ancestral dogs. The Hyraxes 
of Africa and Syria give us a general idea 
of the outward aspect of the primeval 
Ungulate, a type of creature not far off 
the early Lemurs, which developed in the 
course of ages into the astounding forms 
of Elephant and Arsinotherium, Dinoeeras, 
Rhinoceros, and Horse, Camel, Hip])o- 
potamus, and Ox. 

But one of the most interesting of living 
links is perhaps the Dorcatherium or Water 
Chevrotain of West Africa. Without much 
difficulty, we can trace the Hippofiotamuses, 
Pigs, and Camels from the earliest even- 
toed Ungulates (that great group which, 
instead of going in for a central toe, adopted 
an equal division of toes, and finally be- 
came two-toed instead of onc-toed). But 
a great gap still remains to be filled between 
the Pigs and the Deer, or the Pigs and the 
Bovines (oxen, antelopes, etc.). This gap 
is bridged almost half-way by the existing 
Dorcatherium and its more specialised allies, 
the little Traguli of India and Ceylon. The 
Dorcatherium has, like the Pig, four com- 
plete toes on each foot (instead of only 


two toes and uncertain 
vestiges, as in the ru- 
minating mammals). 
The Dorcaiheriu m 
has canine teeth in both 
jaws, and other features 
in its anatomy which in- 
dicate an allinity with 
the Pigs as well as with 
the Ruminants. It re- 
tains in its coloration the 
white spots and stri|H's 
which we believe to have 
been the original pos- 
session of all primitive 
Ungulate animals, and 
which subsist elsewhere 
in the Tapir, in horses 
and zebras, in the Deer and the Tra- 
gelaphs, as well as in certain rod(*nts, 
the aforementioned Colugo, the Bear-like 
carnivores, and numerous Marsupials, 
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The Pygmy Hippopotamus of Liberia 
illustrates a phase in the earlier history of 
this even-toed Ungulate when it was less 
aquatic, longer-legged, and with a smaller 
head — ^a little nearer to the pig-like ances- 
tors. The Tapirs of America and Asia 
arc remarkable survivors from the early 
MitKfene, and bring before our eyes the 
beginnings of the rhino(!eros and horse 
groups. And. lastly, we have not only 
the Marsuf)ials to show us the type of 
earliest K(K*ene or evem Cretaceous mammal, 
whieli dwelt in England some five to seven 
million years ago, but ev'en the Platypus 


of Australia and the Echidna of New 
Uiiinc^a, mammals, like those of 

Triassie and Jurassic days, almost reptilian 
in their allinitics with the Bird-reptiles, 
the Anomodonts which arose at the close 
of the l^rimary Kjkk'Ii. 

We arc' dealing only with existing and 
visible links of creat ion in this Introduction, 
tlu*refore I shall not do 
II,— BIRDS more than mention in 

passing that invaluable 
fossil link in the ev^olution of birds from 
reptiles, the Arc^ha'optcrjTc, the remains of 
which arc found in Southern Germany, and 
have enabled us to understand to some 
extent the lines on which birds developed 
from a purely reptilian ancestor. 

From such scanty paleontological evi- 


dence as we possess, we must imagine birds, 
as we now know them, to have been in 
existence at the close of the Secondary 
£poc‘h, and well established in their existing 
families, and even genera, at the commence- 
ment of the Tertiary. During that long 
Eocene period (on which greater and 
greater demands of time are being made 
by biologists in order to account for the 
amazing evolution of flowering plants, 
insc^(*ts, mammals, and birds which took 
platic between the close of the Cretcu^us 
period and the beginning of the Miocene) 
birds were probably extremely abundant 
all over the earth, 
and the orders and 
families which are 
now so separate, dis- 
tinct, and even iso- 
lated, were linked up 
by countless inter- 
mediate forms. 

A few of these 
have remained down 
to the present day, 
There is the Ostrich, 
for example. This 
flightless bird, like 
its fellow Ratites (so 
called from their 
flattened, raft -like breastbone), has spe- 
cialised in many directions, yet retains 
several archaic features in its anatomy and 
outward aspect. For instance, young 
ostriches, like the other young Struthiform 
birds, have the lizard-like markings — 
longitudinal stripers of dark and light — down 
the head and neck and dimly discernible 
on tbe body plumage. These markings 
are also characteristic of the young of 
many birds living on the ground or in the 
water — all that vast cohort of struthious, 
tinaminc, gallinaceous, and gralline birds 
— Plovers, Gulls, Auks, Rails, Cranes, Bus- 
tards. and Ducks. 

The young of the Ostrich, till they 
moult into their first stage of mature 
plumage, have on the back a curious type 
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of feather, the lower half of which is little 
else than a flattened, pointed scale, one 
amongst other indications showing us that 
birds in their evolution developed from 
spiny, scuted, porcupine-like reptiles. The 
Tinanius — also with bristly plumage in 
the young — ^are links between the Ostrich 
group and the Game Birds and Rails. They 
inhabit South America, that special home 


tions indicating that it was once composed 
of three — originally five — bones), it is im* 
l^erfeetly fused; so that three distinct 
elements are clearly traceable. 

A most interesting living link is the 
family of the Ilcrned Screamers of South 
America (PalatfU'dt'ida), This is a group 
of rather big birds with fairly kmg, stout 
legs and very large feet. They seem to 
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American Tapirs — Survivors from the Early Miocene 


of jKculiar, isolated birds. The Penguins 
are very isolated, as also arc the Petrels, 
the Divers and Grebes, though there may 
be an ancient relationship between all these 
three groups. 

The Penguins retain one interesting ar- 
chaism in their structure. What is called 
the metatarsus (the part of the human 
foot bones between the toes and the ankle 
joint) is unlike that of any other bird, in 
that it is very short in proportion to the 
rest of the limb bones, and instead of 
being fused into a single bone, as it is 
in all other birds (with only ‘ light indenta- 


bc the modified descendants of a parent 
group of genera ised wading-liirds, c(iually 
ready (as are their descendants at the 
presemt day) for land or wat(T, a group 
from which sprang the Tinamus, the Galli- 
naceous birds, the Cranes, the Kails, the 
Plovers, Pigeons, and (lulls, the Bustards, 
and above all the Flamingoes, Ducks, end 
Geese. The Seriema of South America and 
the Secretary Bird of Tropical Africa arc 
suggestions as to how the great group of 
birds of prey — the Vultures, Hawks, and 
Eagles — may have arisen from crane- like 
ancestors, quite possibly in that equatorial 
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continent which united Africa and India 
with South America. 

The Tufted Umbre of Africa (Scopus), 
together with some forms of Ibis, the Sun- 
bittern of South America and the Kagu 
of New Caledonia, indicate to some degree 
the app<*aranee of the parent forms of the 
Stork and Heron families at a time when 
they were evolving from erane-like or 
plover-like birds, just as the curious 
Seed-snipe (Thinocorys and Attagis) of 
South America suggest links between 
the fowl- and pig(?on-like birds and the 
plovers, the Shc^ath - bills (Chionidiw), the 
intermediate form iKdween plovers and 
gulls, and the Sand-grouse of the Old 
World d(^serts and tlie Hemipodes (Turn- 
icidw), stages in the evolution of Pigeons 
and Plovers. 

As it is, birds at the present day can 
be more or less roughly divided into two 
great sections : the birds of the trees and 
the birds of land and water. The former 
are small as eompar<‘d to the latter, their 
feet are usually mueli better developed for 
perching, and amongst the Passerine birds 
the foot with its four well-develoj)ed toes 
is probably nearer that of the reptile 
ancestor than amongst tlie otherwise more 
archaic ground birds. Hetween these two 
gr(‘at gro\ips, each bound together by 
certain loose airmiiies. there is very little 
in the way of living links. Such as there 
are consist (»f two remarkable families — 
the Turaeos or IMantain-eaters (described 
on page vt .srr/.). and the Ilontsin of 
northi‘rn South A m<*rica (Opisthoctwms). 
The Hoatsin, which is about the size of a 
pheasant, is so constructed internally and 
externally that authorities on ornithology 
are for the most part undecided as to 
wliethcr its aflinities lie more with the Rails 
and (lallinaeeous birds than with the 
Cuckoos and Turaeos. It even suggests 
in its life habits, its ineffective flight and 
general appearance, faint resemblances to 
the extinct Arclwopteryx, and no doubt 
is descended very little altered from a 


primitive type of True Bird not far from 
the common stock out of which all True 
Birds branched off. 

In tlie vast cohort of tree-frequenting 
birds there are many indefinite forms 
which to some extent link up one order and 
family with another. The Turaeos them- 
selves in some measure serve as links 
between the isolated Parrots and the 
Cuekoo group. Madagascar, like South 
America, is a great place for indeterminate 
forms in beasts, birds, and reptiles. It 
contains the Ground-rollers, which, like the 
Eurykemidee or Broad-mouths of South- 
eastern Asia, are very nearly in the position 
of links between the Passerine birds on the 
one hand and the Roller-like birds on the 
other. These last — the Coraciijormes — in- 
clude the Rollers, Kingfishers, Bee-eaters, 
Hornbills, and Hoopoes, the Owls and the 
(ioat-suekers (between which are the curious 
link-like forms, the Oil Bird, Sieatornis, of 
South America, and the Podargi or Frog- 
mouths of Australasia), the Swifts and 
Humming Birds, the Colies, the Trogons, 
Barbets, and Woodpeckers, The Passerine 
birds are bewildering in their diversity, 
yet >vith some exceptions have a great 
similarity in stnicture. As we know, they 
are nearly all small birds, only develojiing 
to any degree of size in the Hornbills, the 
Kagle-owls, the Ravens, and the Lyre Bird 
of Australia. This last, though it is a true 
Passerine bird, is nevertheless an extremely 
interesting link of creation, since it indicates 
probably the appearance of some of the 
ancestral Passerine birds at a time when 
they were less divergent from the land and 
water group. The strong legs and wtII- 
developed toes and terrestrial habits of 
the Lyre Bird, even if they are a return to 
former conditions, are nevertheless a feature 
which gives the bird the appearance of an 
intermediate form. 

Yet in attempting to map out the evolu- 
tion of birds, we must always bear in mind 
the fact that their ver\’ possession of wings 
and many other peculiarities in their con* 
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A Newly-hatched Ostrich 

Observe the lisard-like markingfs down the head and neck. Note 
also the curious type of feather, one amongst other indications 
showing that birds in their evolution developed from spiny, scuted, 
porcupine-like reptiles 


orders, ^yreater than any 
lliat occur bctwt'cn the 
divisions of birds and mam- 
mals. 

Present day n'ptiles may 
be classed in the follow- 
ing groups: there are the 
Rhyuciurphali — representt'd 
by that most remarkable 
of all surviving links, tiie 
Sphnitidon or TimtiTa of 
New Zealand ; the Chdonia 
or Tortoises; the Crocodiles; 
and the Lizards and Snakes, 
which last form a sub-class 
distinct from the three otlier 
sub-class(‘s. Th(* Tuatera 
“ lizard ” of New Zealand 
is, without a doubt, the 


struction, show that they must have had 
a considerable acquaintance with Tree 
life in developing from reptilian ancestors 
before they became sulliciently well estab- 
lished in the world to give rise to such 
purely terrestrial forms as the Ostrich or 
such completely aquatic animals as the 
Penguin. 

The 

suffered sorely at 


most remarkable living link in creation 
existing at the ]>reseni day ; and the New 
Zealand (iovernment should sit in penance 
once a year till furthcT notice for its shame- 
ful negl(*ct of this scientilieally important 
animal. When New Zealand was first 
cxjdored by Captain Cook, the Tuat(Ta was. 


hands of 

REPTILES T™®' 

few descen- 
dants of this once world- 
dominating type of ver- 
tebrate, if they had the 
intelligence of human 
lx‘ings, might, with a sigh 
of consolation, note the 
splendid development 


and prosperity of their 
bird and mammal off- 



shoots, but could only 
regard their own position 
at the present day as one 
of not-long-defcrred ex- 
tinction. There are tre- 
mendous gaps betw’een 
the existing Reptilian 
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probably still fairly abundant in the North 
Island, though it had already Ijeen brought 
low in numlxrs during the several centuries 
of colonisation by the Polynesian Maoris. 
For the Tuatera was no doubt eatable, 
especially by savages not over particular 
in their tastes. 

But the advent of British settlers in the 
nineteenth (;entury soon brought this most 
interesting of all living v(?rtebrates near 
to tile point of extinction. The new colo- 
nists set fire to the bush, clubbc'd the 
Tuatera to deatii (on tiie principle of 
laming a twoad to lje a twoad and 
allowed it to be dc'stroyed by dogs and jiigs. 
With tli(^ result that the sole survivors of 
S^iilwnadon 'fniwtatus are restricted in tlieir 
range to a few islets in the Bay of Plenty 
at the north eml of the North Island of 
New Zealand. The Dominion of New Zea- 
land, when it was granted that jiroud title 
and condition of ind(‘iK‘ndence, as a great 
i'ountry of the future, should have taken 
as its emblem the most interesting creature 
to b(‘ found within its territorial limits. 
The Tuatera is a direct descendant of the 
oldest and most |)rimitivc group of rcjitilcs 
— the Prosauna — whose genealogy can be 
trm^ed back to the Permian period of the 
Primary Epoch. Creatures similar to the 
Tuatera were living in England and Scot- 
land, as well tts in Germany, France, and 
India, at the end of the Primary K}K>eh, 
tens of millions of years ago. Prom the 
group of which the Sphenodon is the sole 
survivor there arose, in the course of these 
ages, all the grt*at developments of the 
Rept iles — the Beast-like reptiles (which died 
out after tliey had produced the mammalia), 
the terrific Dinosaurs, who, in humbler de- 
velopments may have been the ancestors 
of the Birds, the great Sea-n'])tiles, and the 
Pterodactyls or Flying-reptiles; besides the 
ancestors of the Tortoises, Crocodiles, Moso- 
saurs. Lizards and Snakes. 

The Sphenodon is |xThaps the only 
‘‘ link of creation ” especially .to be singled 
out amongst the reptiles at the present day. 


because between the other great groups— 
Tortoises and Crocodiles and True Saurians 
(Lizards and Snakes), there are no living 
links. The Saurian group of lizards and 
snakes, which are descended from creatures 
not unlike the Sphenodon, are the latest 
developed forms of reptiles, and are 
accurately subdivided into two orders — the 
Lizards and the Snakes; while the lizards 
again arc somewhat sharply divisible into 
three groups — the Geckos or Wall-lizards, 
the True Lizards, and the Chameleons. 
There is no living link between any of 
these three families, though there are 
instances of accidental resemblances, the 
most remarkable bc‘ing tiie Lyrioccphalus 
of Ceylon, which, though it is a true Agamid 
Lizard, l>ears a remarkable suix*rficial re- 
semblance to the Chameleons. Neither, 
perhaps, can it be said that there are 
any living links between the Lizards and 
the Snakes, though there are several 
developments in the Lizard sub-order, 
such as the familiar Blind-worm, or the 
Amphisberna, and the Pygopodi (of Aus- 
tralia) which are almost — and sometimes 
quite — limbless, and imitate a stage in the 
similar evolution of the Snake from the 
Lizard, And there are some snakes, like 
members of the Python family and of the 
burrowing snakes, which have distinct ves- 
tiges of hind limbs, and in the construction 
of their jaws show a slighter degree of 
aflinity with the lizards than the rest of 
the Ophidia, 

As has so often happened in the history 
of evolution, the fish in their comparatively 
early stages, when tliey had 
developed from still more IV.— FISH 
primitive vertebrates, like 
the Lampreys and the Amphioxus, gave off 
branches of seemingly little importance at 
the time, which were to lead to far higher 
and more wonderful developments ; while 
concurrently the main impulse of the fish 
creation was to take a very different direc- 
tion and to perfect itself for the occupa- 
tion of deep waters^ especially of the ocean. 
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By far the greater number of fish species 
at the present day are actually included 
within the limits of a single order — the 
TeUosteif of the sub-class Teleostomi (from 
two Greek words meaning “ completely 
bony,” in contrast with the moie archaic 
fish which are more cartilaginous or not 
so elaborately developed in their bony 
skeleton and skull). This order includes, 
as I shall relate in my articles on the 
Sargasso Sea, nearly eleven and a half 


In discussing the fauna of the Sargasso 
Sea, I allude to the arrangement of the 
limbs in modern Teleostean fish, and point 
out that even though in some cases ap|M'nd- 
ages like anus and legs or long-fingered 
hands were developed (so that certain 
Teleostean fish actually walk over the 
surface of the ground), yet that these limbs 
and this method of progression were not 
on the same lines as those which had been 
developed in the land vertebrates. There- 
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The Tuatera (Sphenodan\ the Most Remarkable Surviving Link of Creation 

From the ProsjturU aroup (exieting tens of millions of years ago), of which the Sphtnodon is the sole 
survivor, there arose the terrific DinosJLurst as well as the ancestors of the tortoieoe, crocodilee, lizarde, 

and enakes 


thousand out of the twelve housand species 
of existing fish, the remaining five hundred 
or so species being allotted to the more 
primitive orders of the Ganoids, the Stur- 
geons, and Paddle -fish, the Bow-fins and 
bony Garpike ; and to the sub-classes of the 
Sharks and Chimeeras, and of theLung-fishes. 
These Modem Fish, of the order Teleostei, 
only make their first appearance in the 
geological record in the early part of the 
Secondary Epoch; not until the close of 
that epoch did they predominate in the 
seas of the ancient world as they do to-day. 


fore, in spite of the supc'rficial resemblance 
offered by certain modern “ Fish out of 
Water’ to Amphibians, the likeness is only 
illusory, and is derived from later impulses 
of that recurring desire to leave the water, 
breathe the air, and take to a land life, 
which has repeatedly shown itself in the 
history of creation. 

Living matter was, n all probability, 
developed in moisture, and grew into com- 
plicated organisms in shallow water. Com- 
paratively few fonns have sunk down to 
live in the depths of the ocean, but the 
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bulk of water creatures frequent the surface 
or comparatively shallow depths ; and 
again and again one class of bcdngs after 
another, though originating in the water, 
has develofKtd descendants which have 
Ix'come completely adapted to a land life, 
and even others which have proceeded to 
tlx* conejuest of the air. 

Yet, though such an overwhelming pre- 
])on<kTunce of Modern Fish belong to one 
sfHJcialised type — represented by Tarfjons, 
Kk'ctrie Kels and Arapaimas, Herrings and 
Salmon, Carp and Uarlxl, Eels and Pike, 
PijK^-fish and Anglers, Perch and Mackerel, 
Cod and Sea-bream, Tunny and Flat-fish, 
(fol>i(‘S, (iurnards, and Sunfish — tliere still 
remain in existence strange and often scarce 
lish whose aflinities lit* rather with long 
extinct forms of the S(‘Condary and 
Primary Epochs : forms which in some ways 
indicate creatures less divergent than 
Mod(*rn Fish from the? types of the far remote 
pcrio<ls of the Primary Epoch, when the 
Amphibian was evolved from the lish and 
took to a life definitely associated with 
the land. Of such archaic lish arc the 
Dipnoi or lung-lislu*s of Australia, Africa, 
and South America. These arc very 
spceialisc'd and jK*culiar in tludr teeth; 
but in the arrangement and structure of 
their limbs —more cs|KTially in the AVurmi- 
lodus of North-eastern Australia — they 
make a slight ap])roximation to the 
Amphibian. So that they arc* not un- 
like a certain stage in lisli development 
which endc'd in the evolution of the Sala- 
mander-like Amphibians. The Lung-lish(\s 
have devc'lopc'd the air-bluddrr (found in 
so many fish) into a double lung, but 
they also retain gills to some extent. 
Thc*se fishc's in the main, however, arc 
dejK*ndi‘nt on access to atmospheric air (as, 
indeed, are a great many more Teleoste*an 
fish than is commonly sup])oseei). They 
rise at intervals and protrude their snouts 
in ordc'r to empty the lungs of their used- 
up air, and to ta.ke in fresh supplies. The 


African and American forms of this group 
arc able, in the dry season of the year, to 
live or hibernate in mud burrows, breathing 
at that time nothing but atmospheric air. 
Uut the Neoceratodus of Australia, though 
it may exist in partly dried-up water-holes 
in wdiieh the w'ater has become thick and 
almost putrid, cannot live completely out 
of water, even though it may depend on 
the air more than on the water for its 
supply of oxygen. 

Other type's of fish \vhich may be styled 
living links of creation, are the Ganoids, 
survivors of almost innumerable forms that 
existed in past ages. These living links, 
like the Lung-fishes, are almost entirely 
restricted in their range to fresh water — 
rivers and lakes — though the Sturgeons 
frec|uent the seas along the coast as w'ell as 
the estuaries of rivers. The most interesting 
of the familic's of modern Ganoids is that 
which includes the Polyptcrid fishes of 
Tropicjal Africa. These present the long 
lizard-like form, and the wide separation 
between the fore-limbs and hind-limbs, 
which we may ascribe to the ancestral 
Amphibian. The air-bladdcT is double and 
is an accessory organ for breathing, supple- 
mentary to the gills. 

The Sharks and Chiimeras of the very 
distinct sub-class Elasinohranchii, are so 
far links of creation in that, by the arrange- 
ment of their two-paired limbs (especially 
in extinct forms, such as the remarkable 
Plmramnthm), they suggest resemblances 
to the ancestral type of the Amphibians. 
The Lampreys again and the Hag-fishes 
(Myxitie ) — which arc not properly spt*aking 
fishes at all, but quite a separate class — 
are in a sense representative of the con- 
necting links l)etwoen the Sharks and the 
True Fish on the one hand, and the headless 
Lancelet {Amphioxus) on the other ; and 
the Amphioxus again gives us some idea 
of how’ the sub-kingdom of the Vertebrates 
arose (through the Ascidians and the Hemi- 
chordata) from the Worms. 
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Chaos. By G. F. Watts, R.A. 

{From the IHctute in the Tate CaUery) 


The Birth of Our Planet 

By ARTHUR HOLMES. F.G.S., A.R.C.S. 

Auikor of “ The Aqe of the Earth ” 


I N unravellin^j the story of the earth 
as it is revealed in the rocks, no prin- 
ciple has been of more pennanent value 
than that which seeks to find in the geo- 
graphical conditions of the present the key 
with which to unlock the secrets of the past. 
Thus, encouraged by its conspicuous success 
in the domain of geology, we may ^ apply 
the same method to the more ambitious 
task of solving the problem of the earth’s 
origin. But here the earth itself fails to 
provide us with any helpful clues, for as 
far back in time as the rocks can take us — 
over 1,500 million years — no definite signs 
of a beginning are met with. We must 
therefore look to the cosmic drama which 
is for ever being played upon the infinite 
stage of the heavens if wc would find a 
parallel to the celestial event in which 
our planet took birth. 

Suns, no less than men, are subject to 
the prevailing laws of birth and death, 
and among the thousands of millions of 
stars which penetrate the darkness of space, 
every phase of the life-history of a world 
is exemplified. Let us then look into the 
I* 


laboratory of the Universe and witness 
one of the colossal exjKriments by which 
Nature illustrates the genesis of a solar 
systc»m. 

The little polar constellation of Perseus 
has always been of Intercast because* of the 
curious behaviour of Algol, a twin star 
which regularly winks its eye once every 
sixty-nine hours, and was for that reason 
known to tlie Arabs as the Demon. How- 
ever, Perseus made a still higher bid for 
fame early in 1901 , for in the neighbourhood 
of Algol there suddenly appeared, as though 
to herald the dawn of the century, a 
wonderful new star. With amazing rapid- 
ity it soon outrivalled the brilliance of 
its twinkling neighbour and became the 
brightest object of the northern sky. 

It was evident that a stellpr catastrophe 
of the first magnitude had taken place. 
No less momentous an event than the 
collision or close approach of two celestial 
bodies was denoted by the furious flood 
of light and heat which the advent of a 
blazing star implied. It was calculated 
that the actual impact had probably 



Natural 


-On the Land Birth of Our Planet 


occurred early in the reign of James I., but miles per minute, had taken three cen- 
at such an inconceivable distance from the turics to reach us. 

By the autumn of 1901 

the new star had faded away 

into insignificance, but with 
the aid of telescope and 
camera the most astonishing 
feature of the whole occur- 
rence was brought to light. 
It was noticed that the star 
was spinning about itself a 
fine web of nebulous wisps of 
matter. When photographs 
which had been taken earlier 
in its career were carefully 
examined, it became apparent 
that the first outburst of the 
conflagration w^as accompanied 
by the emergence of tw'o 
sj)iral arms w'hieh issued from 
Before the Catastrophe opposite sides of the star and 

Showing ihe normal appearance of the aky before the birth of gradually encircled it. The 
the “New Star of the New Century *• UllCoiling of these misty strcaks 

of light was followed with 
intense interest for several 
months until, tow^ards the 
close of the year, the w^hole 
apparition died away into in- 
visibility. 

In some catastrophe such 
as this, the raw' material of 
our earth became separated 
from the sun. But as the 
earth is merely one of the 
lesser children of the sun, it 
is impossible to consider the 
circumstances of its birth 
w'ithout dealing also with that 
of the w'hole solar family. 
The sun controls not a hap- 
hazard collection of unrelated 
After the Catastrophe bodies, but an orderly system 

No lest momentous sn event than the collision or close approach bearing in the simplicity of its 

«i two c«i..ti.i bodi.. wu d.not.d by th. furiou. licht architecture the hall-mark of 

and heat which the advent of a blasinf atat Implied 

a common ongm. So striking 
earth that the news of its occurrenccf is the uniformity of movement and distribu- 
flashed across the ether of space by light tion of sun, planets and satellites, that the 
waves travelling at over eleven million conclusion is irresistible that all were once 


After the Catastrophe 

No less momentous an event than the collision or close approach 
of two celestial bodies was denoted by the furious flood of light 
and heat which the advent of a blaaing etat Implied 



A Wanderer in Space 

{Drawn by Scrintn BoUont F,R.A .S.) 

an aa numeroua in apace aa 6ah are In the ocean. They tnvel in all directlona, and we 
know not when or when a new one may appear. It ia poaaible that our comparatively tiny earth 
one day cftlPd e aquanly with the head ol one of theae viaiunta. although the chancea are 
afainat auch a happening,” aaya Mr. Scriven Bolton 
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The Birth of a Universe— in the Great Nebula of Orion 

The Greet Nebule of Orion le compoeed of incendeecent mettcr routing with incredible ewiftnete. At It 
coole ite deneity increeeet, end it throwe off portions which will be the meking of new soler esrstema. In 
the Nebule of Orion we cen see et work the processes which brought our own eoler system into existence 
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united as a single body, and so closely does 
this assumption approach to certainty that 
the odds against a more fortuitous origin 
are billions of billions to one. 

The genius of Laplace wrought this con- 
ception into the celebrated Nebular Hy- 
pothesis, a great mathematical poem of 
creation which profoundly influenced scien- 
tifle thought throughout the nineteenth 
century. Laplace imagined that the 
ancestral body consisted of an immense 
gaseous nebula of lens-like shape extending 
outwards into space beyond the limits of 
the remotest planet. Dispersed through 
such a prodigious volume, the solar system 
would form a tenuous mist of rarefled 
matter resembling nothing so much as a 
vacuum, and compared with which the 
air we breathe would be 250 million times 
more dense. From the condensation of 
this nebula. Laplace tried to show how a 
sun with a circling family of planetary 
children and satellitic grandchildren might 
be developed. 

We need not follow this majestic process 
in further detail, for insuperable difficulties 
have arisen at every stage, and so formidable 
are the discrepancies between theory and 
fact, that the hypothesis has now been 
reluctantly abandoned. One of the many 
objections is that no certain case of a 
nebula of the Laplacian type has ever been 
discovered, whereas innumerable examples 
of spiral nebulae arc known to exist. 

The first spiral was revealed by Lord 
Rosse’s giant telescope so recently as 1848, 
but since then, the heavens have been 
diligently explored again and again, and 
far from being the rarest it is found that 
the spiral structure is the most universal. 
Drawn out in graceful curves from opposite 
sides of a central nucleus, a pair of nebulous 
streamers can generally be seen, the pre- 
cursors no doubt of a system of stars 
similar in its distribution to the solar 
family, but on an inconceivably vaster 
scale. Indeed stellar nuclei are often 
apparent in the delicate spirals of mist. 
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The Ordering of Ghaoe 

{JPaitdtd by Sir E. 


An nrtist's conception of the birth of our pUnet 
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for here and there faintly luminous knots 
and irregularities break through. Spiral 
nebula; may be ajipropriately termed the 
Catherine wheels of the heavens, for in 
both cases the whirling movement is due 
to a rapid spin combined with an outward 
force of explosive intensity. 

Let us consider what must have happened 
if our ancestral sun had been encountered 
at close quarters by another celestial 
wanderer in space. As 
the stranger entered 
the danger zone, the 
sun would become sub- 
ject to a powerful at- 
traction whi(;h would 
ultimately overcome 
the resistance of the 
outer layers and force 
them to yield. The 
upheaval would begin 
as a gigantic tide 
dir(*eted towards the 
stranger on tli<* near 
side and away from it 
on the far siele. As 
the body continued to 
approach, the tidal 
protuberance would 
be tom away from its 
molten parent and two 
flaming arms would be 
ex plosi vel y pn » j eet ed . 

Then, as a consequence 
of the sun's mlation, 
the streamers would begin to curl, like the 
sparks from a Catherine wheel, and out of 
the chaotic turmoil a pair of spiral arms, 
fed by the continued outbursts of matter, 
would gradually emerge and envelop them- 
selves about the shattered sun. 

In this way it is explained how the sun 
came to be encircled by the material w'hieh 
now’ makes up the planets. AVlien it is 
remembew'd that the latter contribute only 
one seven-hundredth part of the total mass 
of the solar system, it will not be surprising 
that the catastrophe required to tear away 


this tiny proportion of the original sun was 
probably not a very serious one. The 
simple concept of a close approach affords 
an ample explanation without invoking the 
remoter chance of an actual collision. 

We now turn to the second stage of 
planetary evolution. Exposed to, and 
chilled by the cold of outer space, the 
material of the spiral arms would rapidly 
condense to a whirling crow’d of meteorite- 
like bodies, each having 
its ow'n orbit about 
the sun. Most of these 
embryo planets or 
planetesimals w'ould be 
quite small, but among 
them w’ould be scat- 
tered a limited number 
of larger bodies cor- 
responding to the ir- 
regular knots of an 
actual nebula, and re- 
j)rescnting the nuclei 
of the future planets 
and satellites. 

Within such a plane- 
tesimal swarm col- 
lisions would neces- 
sarily be of frequent 
oeeurrence. The larger 
lK)dies would capture 
their smaller compan- 
ions by virtue of their 
superior powers of 
attraction, and with 
each impact the work of construction 
w’ould be helped forward. In the long 
stniggle for life and supremacy, the final 
advantage thus lay w'ith the larger bodies. 
Circling around the sun, time after time, 
they would gradually sweep up all the 
lesser planetesimals in their immediate 
neighbourhood, until at last only the planets 
and their satellites survived. 

The satellites evidently represent a 
number of smaller nuclei which, although 
they were able to avoid being fused w’ith 
their more powerful neighbours, were never- 
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The Whirlpool Nebula 
The earth began as a nebulous knot, in 
a whirl of meteoric sueams of solar 
matter such as this 



How the Weight and Growth of Our Planet are Constantly Increased 

(Prawn by Scrivm BoUon^ F.RJi,SA 

Althongh, practically apeakiniT, the earth reached its maturity at least 1,500 million years ago, its period 
of growth is not finished. In the course of a year 20,000 tons of cosmic dust — caused by the disintegra- 
tion of thousands of shooting stars or meteorites which enter our atmosphere daily— are added to our 

planet's weight 
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thclcss incapable of pursuing an independent 
path of their own. Each one was therefore 
obliged to attach itself 
to a planet, signifying 
obedience by accompany- 
ing its master in the 
periodic journey around 
the sun. 

Thus was built up the 
solar system according 
to the Planctesimal Ily- 
jx>thcsis, as the theory 
has been christened by 
its eminent author. Prof. 

Chamberlin. The many 
difficulties which proved 
BO embarrassing to the 
Laplacaan Hypothesis ar(‘ 
here successfully avoided, 
and although Chamber- 
lin’s views have not yet 
stood the test of a cen- 
tury’s criticism, it is 
generally agreed that of 
all the attempts to 
grapple with this formid- 
able sulijeet, the Planet- 
csimal Hypotiusis is by 
far the most convincing. 

The earth, then, began 
as a nebular knot, sur- 
rounded on every side 
by streams of meteoric 
matter. Hy the force of 
gravity the latter were 
slowly aggregated intt) 
clusters, and these in 
turn w(Te drawn in by the earth until our 
planet finally attained to its present size. 


Indeed the earth has not yet finished 
its period of growth, although at present 
its progress is negligibly 
slow. The fall of a 
shooting star or meteor- 
ite, as it traces out its 
fiery path through the 
upper regions of the air, 
is familiar to everyone, 
and it is obvious that 
the earth must be con- 
stantly adding to itself 
by the capture of these 
tiny wanderers. In the 
course of a year 20,000 
tons are added in this 
way, but so enormous is 
the weight of the earth 
— G, 000, 000, 000, 000, 000, 
000,000 tons — that even 
after the accumulation 
of thousands of millions 
of years, no appreciable 
difference \vould have 
been made. All the 
material which has fallen 
from the sky, since the 
dawn of the earth’s his- 
torical period, would 
cover the globe with a 
blanket of cosmic dust 
probably not more than a 
few inches thick. Prac- 
tically speaking, the earth 
reached its maturity at 
least 1,500 million years 
ago. How it is that the 
earth has recorded this enormous lapse of 
time must be explained ip a later article. 
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The Creation of Man 

(I'ainttJ ly Sit E. l^urnt'J otus, Batt.) 



Spectrum of a Nebula 
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The Owl Butterfly. 

In the centre of each hind winp is n large eyespot. If the huge Caligo Butterfly rests head down- 
waids and with partially folded wings upon a twig it looks exactly like the face of an owl. Small 
cieutures which would readily attack and destroy a butterfly cf ordinary mien are scared away by 
one which suggests a well-known bird of prey. 
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The Owl Butterfly 

EyC'Spots on Insects’ Wings 

By HAROLD BASTIN 

Author of “ Insects : Their life Histories ami Hahits^^ &^e. 


AMONG the patterns which have be- 
come fashionable, so to speak, 
with butterflies and niotlis, none 
is more remarkable than the so-called eye- 
spot, i.e. a more or less circular grouping 
of colour, edged with white 
or yellowish -w’hite, which 
presents the appearance of 
a staring eye. W e see such 
marks on the wings of our 
own emperor moth, not to 
mention the well - known 
meadow-brown butterflies 
and their kindred. 

It is in the tropics, how- 
ever, where the struggle 
for existence is far more 
fiercely contest<?d than in 
temperati* regions, that 
eye-sj)ots arc most notice- 
able. Hundreds of species, 
winch differ widely in 
every other respect, agree 
in possessing these striking 
devices. Not infrequently 
the general tinting of the 
wing-area is subdued— de- 
signed, as it were, to har- 
monise with the insect’s 
customary surroundings ; 
but the eye-spots are invariably con- 
spicuous and arresting. Sometimes the 
centre of the spot is without colour and 
perfectly transparent, so that the wing 
seems to be fitted with a kind of glazed 
port-hole through which the light shines 
strongly. In other instances the spots 
coalesce in a very curious manner, and 


resemble strange geometrical designs or 
printed characters. In South America, 
for example, w^e find a wiiolc group of 
butterflies winch display the figun\s “ 80 ” 
(or it may be “ 88 on the under side of 


each hind wing. Indeed, we may say that 
Nature is a veritable specialist in eye- 
spots, and has elaborated every conceivable 
variety and combination. 

Probably her most striking achieve- 
ment is seen in the case of certain tropical 
American butterflies of the genus Caligo. 
They are large and handsome, the upper 



I httun bj Hatoid JtnUtn 

The Owl Butterfly 

Slightly bend the paper to observe its amazing resemblance to the 
face of an owl 
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SometimeB the wing; is fitted with a glased port-hole through 
which the light shines and print can be read easily 


surface of their win^s being usually adorned 
with blotches or bands of lustrous blue or 
purple ; but the under surface displays 
only a sober mottling of greys and browns, 
except that in the centre of eaeh hind 
wing there is a huge eye-sjiot. Thus, if 
the creature chances to rest head dow’n- 
wards, and with partially folded wings, 
upon a twig, it looks exactly like the face 
of an owl. The resemblance is so remark- 
able that it at once suggests the name 
“ owl butterfly,” by which these insects 
arc popularly known. 

The question now arises : ^Vhat can be 
the meaning of these wonderful eye-spots 
on insects’ wings ? Such very striking 
markings cannot have become 
characteristic of large families of 
butterflies and moths men'ly by 
chanee. We need not assume, 
however, that a single explanation 
will meet all the facts of the case, 
for in all probability the eye-spots 
of insects are serviceable in more 
ways than one. For example, they 
may play the part of the bull’s-eye 
in a target, and thus serve a pro- 
tective ofliee by directing attention 
from vital jwrts of the body. This 
suggestion was made by no less an 
authority than Darwin. The stra- 
tegy would work in the following 
way: Suppose a bird, when in 


chase of a butterfly, were to 
pierce one of its eye-like spots, 
little damage would be done to 
the insect, in fact, the latter 
would actually gain time to 
evade its pursuer ; whereas its 
fate would be sealed if the bird 
struck at and injured its head 
or its body. Thus, a prominent 
spot, with a deceptive appear- 
ance of vulnerability, might very 
well save the insect’s life. As 
a matter of fact, naturalists in 
tropical countries have noticed 
that many of their captures have 
their wings torn and punctured in the 
very places w’hcre the eye-spots occur. 

This theory, however, would only apply 
when the eye-spots are visible during 
flight. In other cases, i.e. when they 
become conspicuous as soon as the insect 
assumes its customary attitude of repose, 
they probably serve to alarm inquisitive 
birds and other insectivorous creatures. 
Certain large moths, which hide in crevices 
by day, resemble the heads of lurking 
serpents in a most startling manner. 
Again, in the case of the ” owl butterfly,” 
creatures which would attack and kill an 
insect of ordinary mien are scared away 
by one resembling a bird of prey. 
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In South Amoriem a whole group of Butterflies display the 
figures 80 on the under side of their wings 
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Femate Emperor Moth, newly emerged from the Cocoon (on the right) 

Being unable to fly ae yet, the depends upon her eye-spots to keep marauders at a distance 
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A Vegetable 
Gin Trap 

By S.L.Bastin. 
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rhutt />jf S. L. BastiH 

Venus Fly Trap 

First Stage.— When fully expanded the leaf lies back on the moss, amongst which the plant grows. 
The red area on its lobe seems to possess great attraction for insects. Note the three hairs arranged 

in triangular fashion 

I T is rurioiis in how many ways Nature together by a hinge-like arrangement. The 
has forestalled human invention. Quite outside borders of the lobes are fringed 
one of the most singular instances of with from a dozen to twenty long teeth. 
Ihis is to b(* se<*n in a little plant M'hieh \Mien fully expanded the leaf lies back on 
is only found growing in tin* bogs of the moss amongst which the }>lant grows. 
Carolina. This has be<'n rather cynically If now we examine the inside surface 
called 1h(‘ Venus Fly Trap (Dionara mm- of the lobes we shall see that these are 
cipula), a fanciful name which hides the in the middle coloured a rosy red. Just 
identity of perhaps the cruellest plant in at this fx>int will be discovered three hairs 
the world. arranged in triangular fashion. 

Th(‘ practice of fly-catching is, of course, It is interesting to consider the actual 
widespread in the V('getable kingdom, but manner in which the plant carries out its 
few' ))lants have adopted a more certain fly-catching. 

plan than the Dionaui. EvcTy leaf which As is well knowm, bright colours have a 
the plant |)roduces is the most perfect de- great attraction for insects. In this case 
vice for the securing of prey that could it is apparently the red areas on the lobes 
be imagined. of the leaves which possess such an at- 

The mechanical construction of tliis re- traction for insects of all kinds. Possibly 
markable vegetable trap is somewhat on they secrete a sweet substance, but this 
the following lines. Tlie leaf is borne at is not definitely knowm. All goes on well 
the end of a curiously broad stalk, and is as long as the creatures avoid doing one 
divided into two lob^ ; these are joined thing ; unhappily, this they are almost 
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Second Stage 


Final Stage 


With really astonishing rapidity the sides of the During the next half-hour the sides draw in still 

leaf snap together so that the spines on the borders closer, so that the spines overlap. The Dionaea 

ol the lobes meet, and any sort of escape is then proceeds to ** digest ** its catch 

absolutely impossible 


certain to do sooner or later. Nothing 
happens unless the insect brushes up 
against one of the hairs previously men- 
tioned as being on the surface of the lobes. 
The succeeding happenings are disastrous 
for the fly. 

With really astonishing rai)idity the 
sides of the leaf snap together so that the 
spines on the borders of the lobes meet. 
Thus, in a vcTy brief time a most perfect 
little cage is devised, from which any sort 
of escape is absolutely impossible. During 
the next half-hour the sides draw in still 
closer, so that the spines overlap. At this 
stage the leaf pours out a copious dis- 
charge of a digestive fluid, which enables 
the plant to make use of the nutritious 
element in the fly. 

After an interval of several days the 
leaf of the Dionaea opens, and allow*s the 
hard carcase of the fly to roll aw^ay. The 
plant is then ready for another meal, and, 
unable to realise the fate which is in store 


for it, another fly falls a victim. Quite 
often the Venus ¥W Truj) is able to capture 
large insects. 

The wTiter was recently fortunate in 
being able to secure photographs of a very 
fine catch on the part of a Dioiuea leaf. 
This w^as a bluebottle fly, w hich was temi)ted 
to explore the inside of the trap. Of course, 
being so large, the insect blundered at once 
against the sensitive hairs. The terrible 
jaw's closed on the fly in a fatal embrace, 
so that not even the struggles of the victim 
had the least effect. Finally, the sides of 
the leaf w'cre able to draw close together, 
and after al>out a week there was nothing 
left of the fly but a few dry, crumpled 
remains. Experiments with this strange 
plant showed that whilst the blades would 
enclose small pieces of stone, for instance, 
yet these would not be retained for any 
length of time. A short while after accept- 
ance, the blades will slowly open and permit 
the undesired substance to roll away. 
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H. W. Mmriti 

Ice Gave of Grace Dieu 

Inside it is always winter. Even in summer (when this photo was taken) it is filled with perpetual ice 


O NK of the most distinctive and curi- 
ous kinds of cavern, and one which 
is found in most jmrts of the globe 
where the right conditions prevail, is the 
Ice Cave. 

The first of the requisite conditions is 
either an altitude above sea-level or a dis- 
tance from the Equator sullieient to produce 
a severe temperature in the winter. If 
in addition cavities exist below the surface 
with a small and sheltered orifice above and 
no open exit below, they are pretty sure to 
be ice eaves. During the w'inter, intensely 
cold air rolls down into such cavities, and 
during the summer the W’arm air, being 
lighter, is unable to iH*netrate into the 
interior and expel it. In these natural 
refrigerators, accordingly, the temperature 
never rises much above that of mid-winter ; 
in most cases, observation shows, it remains 
even on tlie hottest days steadily at or 
about freezing point. 

The best known examples of ice caves 
are in the Jura and among tlie Alps of 
Savoy ; several have long been a source 
of considerable profit to their owners by 


supplying ice in the summer to Geneva 
and Lyons. 

There arc some, which are quite easily 
accessible to tourists, on the well-known 
Roeliers de Naye, near Montreux and 
Lausanne. But perhaps the most cele- 
brated of all is that of Grace Dieu, near 
Besan^on. 

The mouth of this cavern is of an 
imi)osing tyjic not at all uncommon in 
our own country. One side of a great 
yaw’iiing cavity in a wooded mountain-side 
is a steep slope, 420 feet long, down which 
the visitor scrambles and zigzags under- 
neath a big arch formed in the opposite 
wall of the cave-mouth. Trees and the 
situation give shelter from the sun and 
from the prevailing Avinds, with the natural 
consequence that inside it is alw’ays winter, 
and half-way down the slope a sheet of 
perix^tual iec stretches into the rugged 
vault below, the floor, w’alls and roof of 
w*hich are plastered with ice. The striking 
photograph at the head of this article 
vraa taken there in summer by Mons. 
Martel, the famous French spelaeologist. 
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Ice 


In caves of this nature icc assumes the 
fantastic and ravishing forms eharaeteristie 
of limestone caverns. Sometimes the stalae- 
tites and filigree of the limestone carbonate 
are visible deep below the transparent 
masses covering the rocks. But the iee 
itself forms pendants like 
stalactites, where water 
exudes from the roof, 
and the continual drip 
falling to the floor causes 
stalagmites of ice to 
spring up, which in this 
cavern of Grfice Dieu ^ ^ 

tower in vast columns J 

and pyramids almost to "li 
the roof. Nature here 
has been assisted to 
some extent, for since 
the place became a show 
cave the size of these 
ice masses has been in* 
creased by means of 
stakes, and even tree- 
trunks, fixed as a nucleus 
for the ice to gather 
round in the winter, 
with very picturesque 
results. 

The ice caves of this 
region are known locally 
as glaci&res. One might 
describe the deep bed 
of icc that almost fills 
some of them as a : 

genuine glacier, for most I 

of the features are found ^ 

here of a glacier in the 
high Alps. In the early Streams that u 

summer deep beds, of 
snow remain unmeltcd, and immediately 
beneath this the compressed n6vi — snow 
which is being converted by pressure into 
solid ice — is of the same composition as 
that which covers the upper slopes of Mont 
Blanc and Monte Rosa. Then comes the 
ice, layer upon layer, pitted by those 
strange crevasses called moulins, or water- 


mills, which arc always present on glaciers, 
earr\'ing the surface water down into the 
mysterious region below. There are caves 
where the explorer is able to climb to a 
depth of 80 feet below the upper ice-floor, 
and sees the front of this subterranean 
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An Ice Cave in Brigsdale Glacier 

Streams that take their rise from such sources are intensely cold, 
whatever the time of year 


glacier rising like a cliff before him; but 
the bottom remains inaccessible, and there 
is nothing to indicate where the ice comes 
to an end. 

Streams that take their rise from such 
sources are intensely cold whatever the 
time of the year. It is the great accumula- 
tions of everlasting ice and snow lodged in 






A Cave in the Ice 

cave in the ice of the Lower Glacier at Grindelwald. This is quite a different thing frmn a true ice cave 
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the mighty rifts of the Oucane de Chabriires believed to extend as far as Cabul. No 
that give such a refreshing temperature one has yet ventured, however, to attempt 
to the famous Fountain of Vaucluse. In to make a through route, because Shetan is 
the heat of summer the shepherd loves to understood to have shown himself then' 
climb down into the more accessible of these in person in quite recent times, and not 
grim fissures to get icc for cooling the wine a native can be induced to act as porte r, 
in his gourd. 

A very extraordinary but uni- 
versal belief in the districts 
where these caves are common 
is that the ice in them is 
formed, not in the winter, but 
in the summer. It is a super- 
stition easy to account for. As 
a rule, the inhabitants observe, 
quite correctly, a much larger 
quantity of ice is found in these 
caves during a hot, dry summer 
than during a cold and wet 
one. As already explained, the 
heated air in summer cannot 
get into the cavities to melt the 
ice; in fact, such thawing as 
does take place is due entirely 
to the water that soaks through 
the rocks or gets in by way of 
fissures. In a cold, wet summer 
there is abundance of moisture, 
and the destructive agency of 
water comes freely into play ; 
during a hot summer the 
stream-courses are dry, and the 
ice remains unattacked. No 
wonder that ignorant peasants 
should be utterly bewildered 
and misled by this strange con- 
sequence of natural laws. 

Besides the Jura, the Alps, 
and even hills of such moderate 
height as those of the C6te d’Or, 
near Dijon, the Carpathians, and 
the Crimea have a number of icc caves. 

That of Dobschau, in Hungary, is renowned 
for the strangeness and magnificence of 
its scenery. There is one at the height 
of 11,040 feet above the sea on the Peak 
of Teneriffe, and another at almost as 
great an altitude in Turkestan, the latter 
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l*he DeviPs Organ 

In the valley of Great St. Bernard planes of ice are formed in 
winter 100 feet and more in leng^th. When the wind whistles 
through the gorge it plays such eerie and terrifying music on 
these pipes that it is hardly surprising the peasants speak of 
them as the devil* s organ 


The ice-caves of America arc mostly very 
tame affairs, though useful for the supply 
of ice at the season of high prices. Much 
more wonderful is the ice cave existing in 
one of the lava tunnels of Iceland, which 
is recorded in the sagas as the abode 
of a fearsome giant. 
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The Moat Versatile of Minerals 

Natives claaning and trimming mica. A plate of the thickneea of a page of this volume can be 

■plit, reaplit and split again and again 


T hough mica » one of the most 
widely*distributed of minerals, and 
enters into the composition of a very 
large proportion of the rocks of the earth’s 
surface, it has physical properties so unique 
as to make it stand alone, a law unto itself 
in the mineral kingdom. 

Its commercial uses are widespread. 
Great industries are dependent on it ; 
skilled professions And its use a necessity ; 
and the physical scientist, the student of 
light, heat and electricity, coiild not get on 
without it. Large communities, in various 
parts of the world, arc supported entirely 
by the mining, dressing and selection of 
this mineral for the market. 

Mica is an important constituent of all 
granites. You may see the dark specks of 
this mineral in the polished surfaces of 
the granite fronts of shops, banks and offices 
as you pass along the street each day ; but 
it is from the “ Pegmatittw,” or giant 
granites, in which the crystals of quartz, 
felspar and mica, of which they are com* 
posed, run from the size of a man's palm 
to blocks weighing several hundredweight, 
that the large-sized crystals of commerce 
are obtained. 

These pegmatites, or veins and bosses of 
giant granite, usually occur in normal 


granites, schists and gneisses, and are mined 
for mica in portions of the earth’s siu^ace 
as widc‘ly separated as Russia, India and 
the United States of America. The earliest 
known mica came from Russia. Hence the 
name “ Muscovite,” the “ Muscovy Glass ” 
of the middle ages. There are several varie- 
ties of mica, among which Muscovite, 
Biotite and Phlogopite are the most impor- 
tant. The variety best known to commerce 
is Muscovite. 

Mica occurs in the pegmatites in short 
prismatic crystals, roughly six-sided in 
form. These ore known as books ” from 
presenting the appearance, as they lie in the 
pegmatite, of books irregularly piled one 
on the other ; as well as from the appear- 
ance of the edges of the cleavage-planes on 
the sides, which is like nothing so much as 
the pages of a book viewed from the edge. 

This ability to split in perfectly even 
planes in one direction is one of the peculiar 
physical attributes of mica. The quality of 
cleaving in definite planes is shared by 
other minerals ; but in no other is the 
perfect cleavage of mica attained. These 
cleavage planes, moreover, are so close 
together that a plate of the thickness of a 
page of this volume can be split, res|dit and 
split again and again, always giving the 
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i fpwM* perfectly smooth and splendently 
lustrous surface. Such leaves or cleavage- 
fragments are more flexible and elastic than 
paper itself, and transparent as glass. 

All mica shows colour in thick slabs. 
This colour ranges from a delicate lemon- 
yellow, or a pea-green, to dark green, 
brown, or a rich ruby red. 

The finest ruby Muscovite 
comes from the Hazaribagh 
district of Bengal, in India, 
w'here it is mined over a 
large area. High explosives 
are used in sinking the 
shafts and driving the gal- 
leries in the hard pegmat- 
ite to get at the mica 
scattered through the mass, 
and many a fine book has 
a drUl driven through it, or 
is shattered, in the process. 

The whole community in 
the district around the town 
of Koderma, the centre of 
the industry, is engaged in 
the mining and dressing of 
the mineral ; and the plain 
for miles, between the rail- 
way and the mines, shim- 
mers in the sun from the 
scintillating fragments or 
flakes of mica which have 
been scattered over it by 
the wind. It is as impos- 
sible to let the eye rest on 
a heap of mica-waste in the 
distance as to look in the 
face of the sun himself. 

The minos are engaged in the bowels of 
the earth at depths up to 250 feet or so, 
or in great open-cast quarries. The women 
pass up and down primitive ladders carry- 
ing the material excavated and accumu- 
lated water in baskets and “chatties.” 

The day’s find of mica is carried several 
mfles to the “go-down,” or factory at sun- 
down, on the heads of the members of each 
gang of workers. The large sizes in bundles 


fastened together with wild vine or bark, 
and the smaller sizes in baskets of cane. 

The mines themselves are very scattered 
and lie for the most part in dense jungle, 
the haunt of wild lieasts and n favourite 
hunting ground for the Englishman sta- 
tioned in tlie vicinity. Tlie tiger, leopard 


and wolf take heavy toll each year. Woe 
betide the miner who, from d<’sire of per- 
sonal gain, or fear of theft, stays on at the 
mine to secure a promising b<K>k, if he be 
tracked by one of these denizens of the 
jungle on his way to the “go-down.” 

llie mica goes next to the selectors and 
cutters. It is split down to slabs about 
one-eighth of an inch in thickness and 
classified according to size and quality. 



Primitive Pumping 

The women pees up and down laddera, carrying the excavated 
material and accumulated water 
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Clear, stained, sliffhtly stained and speckled 
are well-known terms in the market. While 
very large sizes are occasionally found, 
those usually supplied to the market are 
from Al (48 square inches and up), and 
No. 1 (86 to 48 square inches), down to 
No. 6 (1 to 4 square inches). The slabs are 
irregular in shafKr, the edges rough dressed 
only with a siekle. Clear slab conunands 
a higher price than stained, as it is suitable 
for certnin purposes where a high degree 
of transparency is required. 

The markings are usually due to indu- 
sions of other minerals in the crystal. 

Beautiful dendritic or 

,*••“***'** fem-like forms, due to 

laetuslona 

manganese, are common, 
and also indusions of the gem-stones tour- 
maline and garnet. Such mica as is not fit 
lor the slab market is passed on to the 
“ splitters.” Thtise, who are principally 
young girls and children, split the mica down 
with a pointed style and the fingers to the 
thiekinrss of thin paper. Such splittings 
are known as ” phutnecs ” or films. The films 
must be of even grade, and the workers 
cultivate a delicate sense of touch by which 
they are able to estimate the thickness 
with an extraordinary degree of accuracy. 

The denuiiid, in recent years, for children 
for this work has created locally a curious 
inversion of social life. One finds parents 
living in idleness supported entirely by the 
earnings of their children. The waste heaps 
have been turned over and over and large 
recoveries made. 

The largest users of mica are manufac- 
turers of electrical machinery of all kinds. 
It is one of the best insulators known, and 
all attempts to produce artificially a sub- 
stance which will combine its properties of 
resistance towards both heat and dectrieity 
have failed. The sections of the dyitamo- 
armature and oonductor-coQs of the motor 
are insulated from each other with mica. 
If you ride in an electric tramcar or train, 
it is revolving in the motor beneath you. 
It is used in the construction of the magneto 


of your motor-car, and in almost all 
electrical measuring instruments. Large 
round conductors are insulated with mica- 
tubes, and flat areas are separated from 
each other with ” micanite.” 

It is for this article that the films are 
required. Micanite is made of these small, 
thin laminse of mica re-assembled into a 
sheet and cemented together with an insu- 
lating gum under great pressure and high 
temperature. The insulation resistance of 
this material is so great that the pressure 
required to pierce a sheet of it is 1,000 volts 
for each one-thousandth of an inch in 
thickness. 

The clear slab is used for many special 
purposes. Its resistance to heat enables it 
to be used in anthracite, gas and oil-stoves, 
and for the sight-holes of furnaces. The 
so-called ” talc,” lamp or incandescent-gas> 
light, chimney is made of mica. Mica is used 
in laboratories as a heat screen for furnace 
work. Opticians make use of it in many 
ways. Mica goggles for motoring are 
familiar. Mica masks for sand-blast work 
' less so. The windows of the diver’s helmet 
and those of the fireman and of the rescue- 
apparatus of the miner, are made of mica, 
and so is, often, the compass card of the 
mariner. 

We have traced the slab and the films, 
but what of the waste? You may have 
seen the legend “ Mica 
Van ” printed in small ^*vm”*** 
letters on a covered rail 
way wagon. This is for goods which are 
perishable, or which are liable to become 
damaged or dangerous when heated. It has 
an inner and outer shell, and the space be- 
tween these has been filled with mica-waste. 

Mica-waste is used in the manufacture of 
fire- and heat-resisting materials of aU kinds, 
the making of steam-engine packings, the 
isdation of cold-storage rooms, and for 
roofing in hot climates. This extraordinarily 
versatOe material is also used in the form 
of mica-dust to produce beautiful effects in 
cmmection with theatrical scenery. 




A Mica Mine 

The mines are very scattered and lie for the most part in dense jungle, the haunt of wild beasts and favourite hunting ground for the Englishman 

stationed in the vicinity 
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Portion of a Thirteenth-century Map of the World 

The **Mappa Mundi'* at Hereford Cathedral, datee from 1275 1300. It attempts to represent the whole 
worldt with its main features, peoples and products. A glance at the Mediterranean Sea reveals how 

grotesquely it is distorted 


The Great Discoverers— I 

How Man has Triumphed over the Ocean and 
other Natural Barriers and Discovered the World 

By SIR H. H. JOHNSTON, G.C.M.G., K.C.B. 


T here may luivt* hern nuite, in- 
glorious Miltons. \vhost‘ lovt^Iy or 
inspiring tlu nights (‘itlier were nevtT 
put into words or, being w'orded, pcrishc'd 
because they wert* not written down, 
printed, or perinanently preserved to us. 
So there have* htni, n(» doubt, in the whole 
history of Man marvellous discoverers wiiu 
have passed unreeorded. 

Can we not imagine in the dim ages of pre- 
history, heroic adventurers arising amongst 
the Eolithie, Palanilithie. and Neolithic 
human trilies. who U*d their jieojde like 
another Moses or Joshua into a land of 
promise ? Bold, no doubt, was some ad- 
venturous yimng Eoantiiro{K)s who crept 
through the forests that cnee filled the bed 


of the Englisli Chaiuiel and emerged on to 
tlie grassy downs of Sussex, Hampshire, 
or Kent. 

Here lu* saw herds of big and small game 
fc^ediug, wdiieh made his hungry mouth 
water. It may be that wdien he had satis- 
ficed his cravings he returned to the clan 
still settled in over-populated French caves, 
and by gesture and guttural exclamations 
indicated that there was a land of promise 
to the north and W'est. and so began 
the pc'opling of Britain. And again, these 
Eolithie creatures wdien they had exhausted 
Essex, Suffolk, and the Midlands, Wales 
and Yorkshire, iienetrated farther and 
farther north, till their Palflpolithie descend- 
ants actually reached the Shetland Islands 
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(then a scarcely broken peninsula), or passed 
through Galloway, across the isthmus that 
led into densely forested Ireland, a land 
swarming with gigantic deer. 

Palaeolithic adventurers crossed Central 
Asia, invaded Kanisehatka, journeyed by 
stages over the Behring Isthmus into a 
more genial Alaska than exists at the 
present day, in one of the warm intervals 
between the ice ages. 

Strandloopers, clever as draughtsmen and 
as fashioners of the better class of Palieo- 
lithic imj)lement, made the 
journey from Cairo to the Capo, 
not perhaps as individual pre- 
Stanleys or proto-Liviugstones, 
but by generations of irre^pres- 
sible adventurers. Earlier but 
perliaps even bolder folk passed 
on south-eastwards from Java 
over land bridges just breaking 
up, and by means of rude rafts 
and floating logs, till they had 
colonised New (hiinea and en- 
tered the Australian continent. 

From New (luinea again, 
wave after wave of adventurous 
naked people — ^Negro, Negroid, 

Mong<iloid, Caucasoid — passed 
on from one archipelago, island 
and islet, to another, across 
the vast Pacific Ocean ; till 
they liad colonised the remote archipelago 
of Hawaii, and Easter Island, within a 
thousand miles of South America. We 
may imagine, without much risk of being 
wrong, that they did not stop at this, but 
managed somehow with their outrigger 
canoes and mat sails to attain the coasts 
of California, Mexico, or Peru, bringing 
with them superior notions of how to deal 
with stone, how to cultivate plants and 
tame wild animals. 


about and northerly course, and rested and 
refreshc*d themselves on some of the small 
islands of the northern Indian Oct^an, 
though little or no trace or evidence of 
such a course has as yet Ikh‘ii found. 

Rut it was not till about l.oiK) B.e. that 
mankind lH*came sensible of the importance 
and interest of gtH>graphy, and ttK>k actu- 
ally to recording geogra))hical adventures 
and to prescTving the names of pioneers 
in this form of resc^arch. 

About the period I mention, Egypt, in 



i’hato : O, t’mtriHgt t/rni/wi.v'* 

A ** Viking Ship” found at Gokstad, South Norway 
This aticisnt ship, which is entirely of osk, was found sunk in 
blue clay below a peat moat. Its total length is 75 fsst (length 
of keel 60 ft.), greatest breadth 15} ft., depth 3} ft. It carried 
sixteen osrs 

one of" its pericnlical regc^nerations — and 
such a ]>eriod it is no doubt about to enter 
on once again under the British H*gis — 
determintMl to find out more about tropical 
Africa and, above all, the southefrn coasts 
of the Red Sea and the promontory of 
Somaliland— the region w^hicli they knew 
vaguely as the land of Punt or Puanet, the 
region from which their legendary ancestors 
had proceeded to the Nile Valley. So they 
sent out maritime expeditioas which ob- 
Perhaps even more marvellous were the . viously visited not only the south-west 
unrecorded voyages of Malays across more coast of Arabia, but the coast of the Dani- 
than 8,000 miles of Indian Ocean from kil country and of northern Somaliland ; 
Sumatra and Java to Madagascar. They they recorded the events of this voyage in 
may, it is true, have taken a more round- still unperished engravings and papyri. 
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Not long afterwards, the Phoenicians of 
Syria finding Syria, Palestine, Cyprus, and 
Asia Minor no longer sufficient for their 
enterprise, sent their ships westw’ards 
across the Mediterranean. No doubt they 
followed in the tracks of tliosc remarkable 
Oetans and Mukenaians of tlie Minoan 
period, who- it may 
be 8,000, 4,000, 5, (KK) 
and more years be- 
fore the Christian 
era - had in their 
galleys explored 
most of the coasts of 
the McditiTranean, 

(‘specially its eastern 
half, and had brought 
N<‘olithie eivili.sation 
into Italy, Southern 
Spain, and North 
Africa. 1 am deal- 
ing, how(‘ver, not 
with prehistory, but 
witli the actual r(‘- 
eords of the world's 
great discoverers ; 
and the earliest 
amongst these were 
the Egyptians, the 
Pho’uieians, and the 
('athaginian descen- 
d a n t s of t h os e 
Pha’iiieians who had 
founded colonies on 
the north coast of 
Africa. ThePhoni- 
cians discovered the south coast of France 
and founded the trading city of Marseilles. 
They likewise created most of the existing 
cities of any importance on the south- 
eastern coast of Spain, on the coasts of the 
Balearic Islands, Sardinia, and North 
Africa, right round to the shores of the 
Atlantic ; perhaps, also, the city of Lisbon. 
Prom the coast of Portugal they passed 
northwards in their search for tin till 
they had discovered the British Islands, 
at any rate the south of England. 



:>tt fuUirr /.iv.i' /’.A’,.-/. 

Phcvnicians Trading on the Coast of Cornwall 
The Pheeniciane were amona the first of the world's 
areat discoverers of whose doinaa we have actual 
records 


About the year 520 B.c. a great Cartha- 
ginian ex])cdition— the Carthaginian Phoeni- 
cians had already founded colonies along 
the coast of >!orocco, and perhaps on the 
Canary Islands — under the leadership of a 
certain Hanno, prcxjceded to explore the 
Atlantic coast of Africa and deposited, it 
is said (though there 
may bc^ an error in 
transcription or ex- 
aggeration) 80,000 
colonists on favour- 
able sites. 

This expedition of 
Ilanno passed round 
Cape Verde and 
event ually reached 
the mountainous 
j)eninsiila of Sierra 
Ii(‘one. Beyond this 
it only jiroceeded 
eastwards to what is 
now the frontier of 
Liberia, to the region 
of the Sherbro River. 
Here on an island 
(in a region where 
they still exist in 
numbers) they no- 
ticed extraordinary 
manlike apes — ehim- 
panzis - and captured 
some for exhibition 
at Carthage. But 
they proved too 
savage to be tamed. 
They dii'd. and only their skins stuffed 
with straw eould be exhibited as a great 
wonder to the Cartliaginians. The remark- 
able exploring ventage to southern England 
and westeni Germany of Putheas, the 
Phokaian Cireek of Marseilles, about 850 
B.C., has l>een described by me elsewhere.* 
The conquests of Alexander led to a great 
increase in the knowledge of Western and 

• Sec ••Britnin Before History,** In Vol. IV. of 
‘•The World We Uve In'* (The Waverley Book 
Co., Ltd., 7, 8 und 9 Old Bailey, London, E.C). 
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The Domestic Life of Primitive Man Revealed 

fpkoto o/ ths $Iab pnuntid to tiu Geological Mtueum, London, by Meun, Larlit and H, Chritty) 

The photograph ahowa a slab taken from the atalagmitic floor of a cave at Lea Eyciea, Dordogne, 
Prance, which thouaanda of yeara ago waa the abode of neolithic man. From the fragmenta of cave 
flint and bone inatnimema, with remaina of reindeer, dtc.— which time haa cemented together, 
we are able to reconatruct the atory of primitive man 




III.-~On the Sea The Great Discoverers — I Artificial 


Southern Asia on the part of int<?lli|?ent 
European peoples. It revealed to the 
writing and recfirding world of Eastern 


Europe the existenee of India, of Afghani- 
stan, of Tartary, of Arabia and Syria, and 
aroused curiosity as to the mystery of the 
Nile.. But a good deal of geography about 
Egypt and Western Asia had already bci^n 
written dow'n by Herodotos, himself a 
native of Halikarnassf>s, a town on the 
south coast of Asia Mintir. 

When the Roman Empire was attaining 
to its greatc^st extent, expeditions of 
African ex|)loration w'ere 
sent out by the Em- 
perors. Oiu^ of these in 


Romans in 
Africa 


50 B.c. cross(‘(l the great snow'-crowned 
Atlas mountains of Morocco and its header, 
Suetonius Paulinus, gazed on the Sahara 
Des(Tt. Another thirty years subswjuently 
a military expedition actually made an 
attc'inpt to cross the Sahara from Tripoli, 
and may have got as far south as the 
country of Kanem. Some twenty years 
later, at the beginning of the Christian (Ta, 
another Roman ex{)edition under Julius 
Matimus even seems— in four months to 
have travelled from Tripoli to Bornu. The 
claim may be well founded, as the rword(T 
of the expedition stated that the Romans 
noticed an abundance of rhinoceroses in 
this country of “ Agisymba,” a beast wdiich 
could not exist in the more desolate parts 
of the Sahara Desert. A third expedition, 
instigated by Nero himself, penetrated up 
the Nile almost to the district of Bor. 

Various Roman travellers and wTiters had 
revealed the main facts of European geo- 
graphy, excepting the northern Baltic and 
the coasts of the Arctic Ocean. India w*as 
understood, Ceylon likewise, though ex- 
aggerated in size, and these Roman writers 
at the beginning of the Cliristian era even 
had some idea of Java, Sumatra, the Malay 
Peninsula, and of tl\e existence of China. 

Their knowledge of Africa had shrunk 
rather than extended, however. They had 
heard, no doubt through the negroid tribes 


iS 


and traders in Egj^pt of the Nile rising 
from two great lakes more or less at the 
foot of snow' mountains — “ the Mountains 
of the Moon.” Roman knowledge, actual 
or by hearsay, of the cast coast of Africa, 
extend(*d about as far south as Zanzibar. 
A little w'as knowm or remembered about 
tJie Senegal River, but nothing whatever 
recorded of real West Africa, or West 
Central Africa; though a tradition still 
lingered that Africa was virtually a huge 
island and had been circumnavigated about 
600 years before the Christian era (as we 
estimate it) by Plurnieian ships in the 
service of a Pharaoh of Egypt. 

Unhapj)ily, w he n Christianity became the 
established religion of the Roman Empire 
the Dark Ages hc‘gan. ThcTc w'crc the be- 
ginnings, it is true, of a more humane s])irit 
as betwT(‘n man and man ; real Christianity 
never really jierishc^d at any one epoch in 
its long iiistory as a religion. But in the 
Dark Ag(^s especially between a.d. 500 
and 1,000— it w'as thought to be actually 
sinful to w'ish to know anything of the 
world’s geography. Newdy - born Islam» 
however, took up the tale of discovery. 

The religious fervour of the Arabs, united 
by the religion of Muhammad, impelled 
them to enormous jour- 
neys to conquer and con- 
vert the rt^st of the w'orld. 

The success of their armies carried them 
into the heart of Central Asia, the confines 
of China, right across Africa to the Atlantic 
Ocean, dowm the east coast of Africa to the 
verge of Zululand and across to Madagascar. 
They found their way with commerce (if 
not w ith conquest yet wdth religious propa- 
ganda) all round the coasts of India and 
Ceylon, of Burma and the Andaman 
Islands, of the Malay Peninsula, Sumatra, 
Java Borneo, the Moluccas, to the verge 
of New (tuinea. 

They had a literature; and their great 
adventurers, their historians, their poets, or 
their storj'-tellers wrote dowm these mar- 
vellous adventures, and sometimes wTote 
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them with surprising accuracy. They had 
got a shrewd idea of the general course of 
the Nile, they had discovered Lake Chad, 
and although they got puzzl d over the 
Niger and the Benue, still on the whole they 
had formed a fairly correct idea of the 
geography of Africa north of the Congo 
basin, and as far south on the east coast 
as SofaJa and Cape Correntcs. 

At the close of the eleventh eentury 
Europe began to awake. The first ini- 
pulse was a religious one, 
he rasa ee desire to recover from 

the Muhammadan the holy places of 
Christianity which had fallen into his ke<‘p- 
ing since the first Saracen attack on the 
Byzantine Empire. Chiefly from tVance 
and from Rome the Crusades were preached, 
and these Crusades sent squire and knights 
and yokels from England, men, women, and 
even children from France, frqm Aragon, 
from (Germany, Austria, and Italy to the 
Holy Land. The returning Crusaders, 
whether they differed or not from the Arabs 
in religion, were not prcKif against the 
fascination of Arab civilisation and learn- 
ing ; and am<»ngst other effects of the 
Crusades a great interest in g<‘ography was 
aroused in the schools of Italy, France, 
North-east Spain, the Rhineland, and 
Southern England. 

The Arabs had preserved much of the 
geographical lore of the ancient (irecks. 
But ven before the Crusades the result of 
Arab discoveries in Tropical Africa and 
Southern Asia was becoming knowm to 
those who w^ere reviving learning in Italy 
and France. The Norman conquerors of 
Sicily and Southern Italy supplanted the 
Saracens in those directions, and had the 
wisdom, after the conquest, to conciliate 
their Muhammadan subjects. 

The result was the publication through 
the schools of Palermo of much information 
regarding Inner Africa. We may see in 
the remarkable “Roman de Roland an 
epic poem written probably by an Anglo 
Norman cleric at the close of the eleventh 


ccntury—how much now' information re- 
garding ^Moorish and Negro peoples and the 
Ptolomaic ideas of geography (which had 
been early assimilated by the Arabs) had 
penetrated to the minds of Western Europe. 

This process of assimilating Arab learn- 
ing was enhanced by the Crusades and was 
carried on industriously tlwough the lif- 
t(‘enth and si-Ytmith centuries by the influ- 
ence* of (‘nlightened Popes ; in fact, im- 
mense importance was attaelunl to Arabic 
works on g(*ography until the amazing 
voyages of the Portuguese, the Spaniards, 
the English, and the Dutch put such 
adventur(*s complc*t(‘ly in the shade. And 
noteworthy amongst tin* great Arab trav- 
(‘llers and gt*ographers (and the word Arab 
must he taken in a vcTy large s(‘nse : mc»rc 
oftc‘n than not these Arabic-speaking 
Muhammadans were Moors, Tunisians, 
Egyptians, Persians, or Turkomans) were 
the following : Masudi and Ibn Haukal 
in the tenth century ; Ibu Batuta of the 
twelfth century ; and Leo Africanus, a 
Spanish Moor, of the sixteenth century. 

This intense and growing interc^st on the 
part of the Muhammadan world in the geo- 
graphy of strange parts 
of the earth- an inttTcst ^***8j|ior**^* 
vividly portrayed in the 
tales of Siiidhad the Sailor, a work, by the 
by, which, like Dr. Swift's “ Ciulliver,” was 
largely based on actual (*xperienc*es fantas- 
tically exaggerated— had stimulated the 
seamen of Genoa, Venice, Majorca, and of 
Dieppe, to over-sea discovery and had led 
to the revelation of the Azores archipelago, ^ 
the Canary Islands, and f)ossibly some 
knowledge of the west coast of Africa before 
the opening of the fifteenth century. 

But it had also aroused the attention of 
the Portuguc*se, largely through the mind 
of one man, Prince Henry of Portugal 
(whose mother had been an English prin- 
cess of the house of Lancaster). When the 
Portuguc*se conquered Ceuta, he gathered 
from the Moors, in 1415, fascinating ac- 
counts of the wealth of West Africa. 
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A Whale's Skeleton 

These great bones were found on the African shore near Port Elizabeth 


F or n very long time indeed the 
kingship of nil land animals — after 
man, of eonrse has been awarded 
to the lion. 

It is really a little diflicult to under- 
stand why this should be so in view of the 
fact that in size, courage, and intelligence 
he is far surpassc^d by other creatures of 
the animal world— the Bengal tiger, for 
instance, of which it is stated that •• its 
great size, its wonderful activity and 
strength, its glorious colouring, make it, 
in many respects, the most striking of all 
the great carnivora.*' 

When, however, we come to consider the 
headship of the innumerable tribes of the 
ocean, we are under no difficulty whatever, 
and the more we learn about the monarch 


the less do wc doubt his right to the title. 
True it is, doubtless, that to most people 
it is suflicient to call the ' ‘sea -shouldering 
w’liale ” the sovereign of the seas, after 
man, and the idea that among whales there 
are many varieties does not disturb the 
placid verdict. 

To these folk a whale is a whale, and 
there's an end on’t. 

Only naturalists, as a rule, and those 
who have dared to hunt and slay this 
gigantic sea-mammal, for the sake of the 
spoils his vast carcass yields, realise how 
far in every royal detail Physeter macro- 
cephahu, to give him his full resounding 
name, towers above every other member 
of the brute creation. Only in the one 
factor of size does he yield place to two 





Natural 


IV. — In the Depths Tiger of the Deep 


other kinds of whales, the gigantie Bow- 
head or Arctic whale, and the vast Rorqual, 
known to whalemen as the Sulphur Bot- 
tom. Both of these occasionally produce 
specimens half as 
large again as the 
greatest Sperm 
whale ever measured, 
which was about 
70 feet long, 50 feet 
in largest girth, and 
weighed in the 
neighbourhood of 
150 tons, or as heavy 
as twenty-five large 
elephants. 

But the Arctic 
whale and Rorqual 
have their only pre- 
eminence in size ; 
they are peaceful, 
unaggressive, stupid, 
and slow, while they 
have no weapon for 
attack or defence 
save the enormous 
tail-fin or flukes. 

The Sperm whale, 
on the other hand, 
has all the highest 
characteristics of a 
warrior. He is brave 
and well armed, for 
his chief feature is 
his enormous head 
with its huge, pen- 
dent lower jaw, a 
shaft of bone, often 
reaching 20 feet in length and bristling 
with teeth set sparsely on either side of 
it, and averaging 6 inches in length al)Ove 
the gum. They are conical and about 
6 inches in their largest circumference, 
and fit into sockets in the upper jaw, there 
being no teeth there to oppose them. 

Unlike any other whale known, the 
female of the Sperm whale is never more 
than half, more generally one-third, the 


size of the male. In most other whales the 
females are the larger. Tluit mysterious 
substance known as ambergris, even now 
valued at three guineas ptT ounce, is jiro- 

dueed solely bv the 

* ^ 

Sperm whale. Alone 
among all whales 
this wonder carries 
a great reservoir of 
liquid s]UT!naeeti in 
his h e a d — p n r e , 
bland, snowy, and 
limpid until exposed 
to the air, when it 
concretes. Seienc<* 
has dethroned it 
from its high place 
among unguents, for 
it has no properties 
not shared by pure 
lard or vaseline. But 
think of having 500 
to 1,(KK) gallons of 
that stuff floating 
round in a head — 
not as brains, for 
th(‘ brains of the 
SpiTin whal(‘ are not 
larger than those of 
a Inill. Practically 
blind, deaf, and 
without sense of 
smell, this lordly 
ocean monarch pur- 
sues his amazing 
way, and thrives 
Ix^yond beli<*f until 
he meets man. 

These wonderful creatures, alone? of all 
the sea people, have no efficient foc^s save 
man and one another. Among themselves 
SiK*rm whales fight tremendously for the 
headship of a “ school,” and the van- 
quished ones are thenceforward condemned 
to roam the wastes of ocean solitary and 
morose. These ” lone whales ” are exceed- 
ingly dangerous to attack, if indeed they 
do not attack first, thereby playing havoc 
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with otherwise well-laid plans. But the 
knowledge of that fierce fact has never 
deterred the Yankee whale-fighters from 
attacking them. Indetrd, 1 can hardly 
imagine any characteristic of a whale that 
would have hindered an old-time “ whale- 
man ” from New England from “ sailing 
in ” when prey was in sight. 

A monster fighting whale had been twice 
harpooned and had gone off at top spewed 
for several miles, drawing 
^ w*******^* boats behind him in 

his foaming wake. When 
the great mammal tired, at last with exultant 
shouts the boats’ crews gained upon their 
prey and drew alongside while the mate 
hurled a lance its whole length deep into 
the leviathan’s body. 

“ Starn all 1 Stam all 1 he yelled a 
moment later. 

With a will the men tugged at their 
oars, and the boats shot clear to avoid a 
great peril that threatenwl. From the 
extreme urgency of the mate’s tone they 
guessed that the whale was about to 
“ breach.” 

It needs a strong effort of the imagina- 
tion to picture that dark, solemn s(*a, only 
lighted by tiny splashes of phosphorescent 
light w'here w^avelets broke in obedience 
to some hidden suasion, or by an occa- 
sional, fl(X‘ting, brilliant band of light that 
marked the swift passage* of some great 
fish through the highly charged w^ater. 
And then, without a sound, like the sudden 
extrusion of some gigantic flame cone from 
the uncanny depths, there rose majestic- 
ally a vast luminous body w^hose bright- 
ness poured from it in floods of light, re- 
vealing the black central mass ; and, as it 
soared, the light fell from it in glowing 
waves to the illuminateil whirlpool from 
whence it arose. At last the leviathan 
fell, and at the impact a blazing sea rose 
in many a sudden fountain, an immense 
boom as of muffled thunder broke the 
awed stillness of the night, and over a 
great area wave upon wave of light rushed 


any whither and broke upon their fellowrs, 
until stillness and darkness resumed their 
momentarily interrupted reign. 

For a few minutes the awe-stricken 
boats’ crews sat at their oars unable to 
think, benumbed, not with fear, but be- 
wilderment at this terrible manifestation 
of energy. After that brief space the sea- 
surface gave no sign of anything unusual 
beneath it, no sound save a faint moaning 
as of gathering w’ind afar off broke the 
cosmic silence of the night. Then a sound 
like a gigantic sigh broke upon their ears, 
and they saw, within a short distance, a 
grec*nish break in the dark surface of the 
waters, accompanied by a slight plashing 
noise as when a lazy breaker lolls upon a 
reef on a calm day. 

But, slight as it was, the appearance 
roused them to instant energy, and with 
ready obedience to the hoarse orders given, 
they wielded their oars, while the boats 
both headed for the spot. Suddenly the 
long, slender lance flew from the hands of 
the foremost boat-leader, and, as if in 
instant response, both boats w^hirled about 
and sped away through the darkness at 
a speed of some ten miles an hour. It 
w^as evident, though, that the enormous 
effort made by the whale had not been 
without a certain exhausting effect upon 
him, for the speed soon slackened. 

Then, without a moment’s warning, the 
tw^o boats suddenly rushed at each other, 
the boat-leaders in each 
just averting a frightful 
calamity by snatching up 
in their arms the two or three lances which 
were pointing diagonally from each bow. 
There was a hubbub of voices, a rending 
and crashing of oars, and the boats shot 
past each other as the whale, having 
doubled back upon his previous path, re- 
appeared again with a commotion like 
heavy waves beating upon a rock. Nearly 
out of the water, with jaws wide open, he 
came straight for the boat, intent on biting 
it in half. The officers were almost frantic 
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A Fightinj Sperm Whale 

{Dravm by Arthur TmdU) 

rhete * lone whiles’* are exceedingly deneerous to attack, if indeed they do not attack first 
thereby playing havoc with otherwise well-laid plans 
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mth rage, but the knowledge of thewili* 
ness and power of their foe kept them 
from losing their sdt-controL They re- 
membeied that, despite the dark and the 
tKadia!ou8 dement in which they moved, 
their mobility was to the whale’s as three 
is to one, and that coolness and watch- 
fulness were irresistible weapons. 


them back, could they tell whether they 
had taken effect or not. Even then they 
were not sure whether the blow had not 
fallen upon the head, where no lance can 
penetrate, idiidi is inq)ervioas as a bloek 
of sdid rubber. 

Meanwhile the harpoonns at fhe steer 
oars never for a moment relaxed their 


/ 





•Vfy 


A Sperm Whale 

Three-quarter front view ehowing the mouth and under-jaw 



There was also this factor — one that is 
often lost sight of, it is true, but most 
desirable to remember — ^that although this 
monster is capable of stupendous efforts, 
he soon %vcaries if he has been wounded 
ever so slightly. So they bore in upon 
him vigorously, and again and again the 
lances flew into the dense blackness, 
fringed with green light, that marked the 
position of the whale. Only by the 
crookedness of the lances, as they hauled 


vigilance, swinging the boats this way 
and that, while ever keeping them “ on 
the whale if possible. Soon there came a 
strangled roar, and hoarse triumphant 
shouts arose of ‘‘Stem all, he’s in his 
flurry.” 

The exertions indulged in previously had 
so weakened the monarch that the death 
agony was feeble, and an exultant cheer 
went up as it became manife^ that the 
great sea beast was dead. 
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Full Fathom Five 


By E. A. BRYANT 


W E can travel farther towards the 
moon than towards the deep 
abyss of ocean. Men have flown 
by aeroplane to heights exceeding three 
miles, and by balloon to suffocation-point, 
seven miles high. Though the expert diver 
achieves miracles of 
heroism, skill, and 
mdurance ; yet the 
utmost depth to 
which he can descend 
in the water is 210 
feet, and that with 
every aid that twen- 
tieth-century science 
can devise. Two 
hundred and ten feet ! 


the foundations of bridges that span the 
mightiest rivers, and link land with land 
between which deep seas roll. In that 
unseen w'orld they blast safe anchorage for 
the steel leviathans that guard our Em- 
pire, and for floating marvels such as the 





Reduced to compara- 
tive figures, it mean.s 
that if St. Paul's Ca- 
thedral were flooded 
to the cross upon the 
dome, and the trea- 
sures of an Empire lay 
in the nave, divers 
from above could 
not get to within 
160 feet of them. 

Nature has set us bounds beyond which 
we may not pass, but we rebel against her 
prohibition* We storm the heights until 
oxygen famine chokes us ; we tiptoe down 
a loaded ladder into the deep until the 
heart almost bursts and breath effervesces 
into the blood and tissues. And in the 
scanty depth which means so much — ^that 
meagre maximum, 210 feet — ^lies the scene 
of some of the most astonishing feats of 
activity and daring that the world can 
show. Within that depth of water men lay 






‘ Blown Up’ 


' k SUM 


He may ahoot like m rocket to the eurlace, in which case he may break 

hia back 


Olympic. They rive to atoms wreckage that 
threatens the safety of a seaway. Within 
that depth lies the hunting ground of 
those who dive to gather the pearls that 
will adorn a diadem or the necklace of a 
duchess, or to rip the oozy sponge from 
the rock to which it anchors. 

The risks of all divers are the same in 
regard to that greatest of perils — ^pressure. 
But the pearl diver and the man whose 
quest is sponges may encounter, in addi- 
tion, more unnerving dangers, for they 
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work in warmer water than the man whose 
occupation lies in English seas. Shark or 
octopus, and, in certain latitudes, even 
poisonous sea snakes, may assail the diver 
while he struggles for distressful breath* 
But the primary problem of all is how to 
breathe or how temporarily to do with- 
out bre^athing. 

There are two types of div'er — the 
naked venturer, who fills his lungs and 
plungers down with his foot in 
a stirrup of rope to which a 
heavy IjouUIit is attached; and 
the man who gotfS below in a 
comjilete diving suit. The lat- 
ter has nearly 2 cwt. of lead 
hurness(‘d upon his feet and 
shoulders; he wears a mighty 
breastjilate whieh cmables him 
to expand his ribs, and a helmet 
whieh is air-r<*e(?iver, lantern, 
and tcrlephone combined. The 
first eaii descend no lower than 
60 or 70 f(‘et, and stays from 
90 seconds to two minutes ; the 
second may linger hours at much 
greater depths. 

The great fact in the diver’s 
business is this ; While he is 
on lerra firma he, with the rest 
of us, endures, without knowledge of the 
fact, an air-pressure of 15 lb. to every 
square inch of his body. When lie enters 
the water, every 88 feet that he de- 
scends adds an extra atmosphen* to the 
pressure that his frame must ('lulure. The 
j)earl diver who goes down only 66 feet, 
sustains a pressure of 45 lb. to the square 
inch. The man who goes to the limit, to 
the uttermost 210 feet possibl(\ endures 
a pressure upon his entire body, all told, of 
125 tons ! The very suggestion would 
seem to im|)ly that he must be pul{x^, 
as have been many of the deep-sea gauging 
instruments let for taking sound- 

ings. But that does not happen. The 
human body is 80 |>er cent, fluid, which is 
practically incompressible. 


The diver in his garb of safety feels 
nothing of the pressure. The compressed 
air within his suit equals the pressure of 
the water. The danger results not from 
the weight of water, but from the highly 
compressed air forced down to him. At 
a depth of 210 feet the pressure of the 
w'ater is over 100 lb. to the square 
inch ; consequently air at a similar pres- 
sure must be pumped down to him. 

Though the diver may not be 
conscious of the least discom- 
fort, tragic things are happen- 
ing. The nitrogen from the air 
he breathes is forced, under 
pressure, into the blood, into the 
tissues, into the spinal column, 
into the brain. All is well for 
the time being. The diver has 
become like a bottle of soda- 
water, which, absorbing car- 
bonic acid gas under pressure, 
r(*mains quiescent until the cork 
is w’ithdrawm, but then the gas 
is given forth in the form of 
bubbles. Similarly, when the 
compression upon the diver is 
suddenly released, the nitrogen 
which he has absorbed by w'ay 
of the lungs — w^hence it passes, 
in the blood, in solution, to all parts of 
the system— this dissolved nitrogen froths 
off in bubbles. If one of these reach the 
heart, he drops dead on reaching the sur- 
face. If one lodge in the nervous system 
he becomes paralysed. A collection of 
bubbles in the joints causes “ bends ” or 
diver's palsy. The only w'ay in which he 
can escape is to make his return from the 
depths protracted in proportion to the 
time for which he has been working below, 
so that the bubbles may return to the 
lungs and there harmlessly pass into the 
air respired. 

With the greatest care, the explorer of 
the depths is continually in peril. The tube 
which conveys the air to him may become 
entangled, cutting off the supply of life. 



A dress that requires 
no air-tubes 
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or air may be sent down in excessive 
volume. Again, through his leaden har- 
ness shifting, he may be swept off his feet 
and, with his balance destroyed, shoot 
like a rocket to the surface of the water, 
in which case, ten to one, he will break 
his back ; and, as the fallibility of the 
human factor is an ever-present menace, 
he fears that his signal may be misinter- 
preted, that the life-line may be paid out 



tkotv Mexsr^. Hube, oarmam Jr c 

A Queer Fish 

Csusht by a divar whan working undar watar at 
Durban, Natal 


when he is gasping to be drawn up, or 
hauled in when he is rounding a erag or 
angle of submerged wreckage. Happily 
these dangers may be avoided in the mo.st 
expert diving circles, for in place of the 
co-operation of thirty-six men needed to 
pump air down to the 210 feet level, the 
diver can now carry his oyrn oxygen- 
making apparatus with him and wear a 
helmet into wdiieh a telephone is fitted, by 
means of which he can communicate not 
only w'ith the man on the surface, but, 
through the boat, w'ith the diver who is 
working in company w4th him. Hitherto 
communication between diver and diver 
has not been possible, save by the two 
men standing back to back and shouting, 
so that sound-waves may vibrate from 
the valve of one helmet through that of 
the other — a highly perilous means of 
speech where the tide is swaying the men 
to and fro, and apt at any moment to 


sweep them off their feet on a spine- 
shattering journey to the surface. But 
these latest words in equipment are for 
the favoured few only. 

The bulk of the world’s work beneath 
the waters is done by natives who take a 
deep gulp of air and plunge naked into 
the deeps, or by those whose diving outfit 
is still primitive in design and mechanism. 
Tht*se are the men w’^ho have the thrills. 
These are they w^ho plunge dow'ii 
into the warm w'aters of Ceylon and 
the Australian coast, to snatch the 
j^earl-bearing oysters, gather them 
into baskets or other receptacles, 
and deliver them to the boats upon 
the skyline of their subaqueous mine. 
Equally ill-equipped are the sponge 
fishers, and worse paid. Sharks and 
other large carnivorous fishes are to 
be feared by both. 

As a rule the shark, which is the 
liysDna of the w'aters, is easily scared 
off by the movement of a human 
being. It is said that this brute 
will not attack a man in diving 
costume, but that is too wide a general- 
isation from scanty data. Diver Beckett, 
an old Tecs-sider, who is now the chief 
diver in Australasian waters, nearly lost 
one of his men from shark-bite. The teeth 
did not penetrate the flesh, but they rent 
the man’s diving costume to ribbons, and 
he was all but a dead diver when they 
brought him to the surface. But the 
octopus, the de\nl-fish, as the diver calls 
him, is the more dreaded foe. Encircled 
by its frightful arms, each arm equipped 
with scores of talon-armed sucker-discs, 
the diver is ordinarily as helpless as a 
child. The appalling struggle pictured by 
Victor Hugo has had its counterpart in 
real life. Peter Snell, a Victorian diver, 
whose exploit has rendered him famous, 
ivBS seized by one of these aw-ful creatures 
when at work deep down in Fairy Bay. 
Every diver carries a knife handy in his 
belt. Snell whipped his weapon from its 
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sheath and alMhed for dear life at the en- 
girdHng hoc^ of nmsde. Pulling madly at 
hie life-line to be hauled up, he cut and 
hacked like a m a n i ac, and the sea-devil 
fen from him literally in masses; but 
what Sndl reached the surface, almost 
strangled, there still hung about him bands 
of the brute’s arms, which weighed to- 
gether a quarter of a himdredweight. 


Even stranger is the story of Smith, who 
descended with a keg of gunpowder. A 
huge octopus menaced him and seised the 
keg, which was attached to a long rod 
with an electric wire. Smith was safely 
drawn up into the boat, where he touched 
an electric button. There was an upheaval 
of the water, and the semnants of a giant 
octopus were blown out of the sea. 


The Conquest of the Air 

Modem Man’s Greatest Triumph 

By CLAUDE GRAHAME-WHITE 


F R remote ages, watching envi- 

ously the soaring of the birds, man 
longed passionately for this splen- 
did power of flight — ^to sweep high above 
the earth, to conquer the flcrce onslaught 
of the wind, to whirl irresistibly from 
point to point, disdaining the mountains 
and forests which bar the way of earth- 
bound folk. But pitted against this 
vaunting ambition were grim forces of 
Nature ; and so, for centuries, when he 
built himself flimsy wings, and leapt rashly 
from the tops of towers, he was doomed 
to a fall that was, at the best, inglorious, 
and, at the worst, fatal. 

And yet to-day the miracie has been 
wrought. Men’s brains and hands, forging 
with infinite labour their chain of deduc- 
tion and experiment, have given the world 
at last the wonder it never thought to 
have — a swift, sure craft which, flying 
thousands of feet aloft, will bring a journey 
of days within the span of hours, and pass 
with equal facility over land or sea. 

But does the marvel sink deeply enough 
into our minds ? Do we realise the vast 
import of this latest and greatest of our 
conquests ? Sometimes, after I have 


motored to Hendon, and the mechanics 
arc wheeling my biplane from its shed, the 
thought comes to me that the imagination 
of the world still lies unkindled by this 
mighty triumph ; and then, a minute or 
so later, when 1 am eircling skyward 
through the wine-like freshness of the 
morning air, I wish that all mankind was 
behind me in my passenger’s seat, seeing 
with me the panorama of the earth as it 
is spread forth below, and drinking in, 
with eye and ear and every sense, the 
wonder of our conquest of the air. 

What is this joy which is so potent that 
it strikes dumb, for a spell, the man who 
makes his first flight in an aeroplane ? 
Well, primarily, 1 think, as its running- 
wheels spurn the turf, and the aircraft 
launches itself with vibrationless ease, the 
sensation is one of sheer exhilaration — a 
thrill so strong that it sends a catch to the 
breath and a momentary haze to the eye. 
This intoxicating sense of triumph — ^the 
triumph of the conqueror — dominates all 
else ; and yet, mingling with it, are other 
emotions, so complex that they elude 
analysis. 

Above all, when one rides this unseen 
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element, there is the exhilaration of smooth, 
seemingly effortless speed : on and on, as 
the land imrolls below — ^remote and yet 
with every detail standing forth— one’s air- 
craft wings its way. Of 
No Foar fear there is no inkling. 

The engine, droning out 
100 horse-power, at 1,000 revolutions a 
minute, whirls the machine forward without 
falter or flag. There is a comforting sense 
of security, even though the earth, a patch- 
work of dolls’ houses and tiny fields, may 
lie 8,000 feet below — a feeling of ample 
pow<‘r, lying in reserve ; and, when the 
wind-gusts strike it, the aeroplane merely 
rolls like a ship on an easy swell. 

And to-day, sjweding across country as 
the crow flies, straight as an arrow from 
point to point, the airman exceeds the 
pace of an express train, and can traverse 
— with an occasional halt to refill his 
petrol tanks — nearly 1,000 miles between 
dawn and dusk. 

The wind, too, has lost its terror for 
him. Whereas, but a year or so ago, he 
was chainc'd to the earth should a stiff 
breeze blow, he now has the power — through 
his own increasing skill and the speed and 
” airworthiness ” of his machine* — ^to w'agc 
war against three parts of a gale. 

In the immensely rapid development of 
the aeroplane, and in the slower perfection 
of huge, passenger-carrying airships, is the 
conquest moving to its final triumph — 
which will Ik* to link up Europe, and 
eventually the world, by a network of 
“ airways,” each charted and carefully 
planned as to its route, and each indicated 
by ground signs during the day, and signal 
lights at night. Along such airways, at 150 
and even 200 miles an hour, is the high- 
speed transit of nations destined to pass. 
Thus, in the not-far-distant future, a 
London business man will deal with his 
correspondence as usual in the morning, and 
then take the air-mail to Paris, w*hich he will 
reach — ^without changing his seat in the 
luxury of the flying craft’s saloon — in 


ample time for lunch. Transacting his 
business during- the afternoon, he will 
catch the return air-servioe ; and this will 
permit him to regain his London office in 
time to sign his letters in the evening. 

The aeroplane to-day, it is true, is at a 
stage of constructional development which 
emphasises, mainly, its potentialities as a 
weapon of war ; but the evolution of metal- 
built, fast-flying, duplicate-engined craft, 
will soon show the world the true significance 
of the aerial conquest. 

Not as an instrument of death, ultimately, 
but as a revolutionary factor in the world’s 
commerce, will the per- 
fected aircraft play its Baata 

part. Before the war, 
the factories, particularly of France, were 
already making rapid progress ; it was in 
the direction of large passenger hydro-aero- 
planes, or “ flying boats,” that the most 
striking progress was being made. A 
machine of this type, for instance, weighing 
more than two tons, and capable of accom- 
modating six passengers, has already been 
built and flown ; while another even more 
ambitious, and engined by two motors 
developing a total of 400 horse-power, is 
to seat, altogether, a dozen persons. 

Vast, indeed, is the difference between 
big, powerful craft such as these, and the 
tiny, frail, 25 horse-power monoplane in 
which Louis Bl^riot crossed the English 
Channel, between Les Baraques and the 
cliffs of Dover, in the summer of 1909 ; yet 
it is a few years only since the great pioneer 
achieved this famous feat. 

And now — as an illuminating contrast to 
Billiot’s 86-minute flight over 21 miles of 
water— detailed plans are being made to 
traverse, by flying boat, the 2,000 miles of 
ocean which separate Newfoundland and 
the Irish coast. 

So is the conquest made more absolute ; 
and so, stage by stage, will be evolved that 
commercial, high-speed aircraft which is 
to alter the world’s notion both of distance 
and of time. 
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The Story of Steel 

By John Derry 


The Modern Wizard's Cauldron 

Wr ought-iron U soft, but steel is softer. Csst-iron is herd, but steel is herder 


T he story of the discovery of iron 
and steel begins far beyond the 
earliest written records of man- 
kind, but the use of steel on a large scale 
as a material great in bulk and strength, 
as well as common in use in small ways, 
is quite new. More than five thousand 
years ago iron was certainly being used in 
Egypt, but it only became cheapened for 
universal service in the form of steel a 
little over fifty years ago. We are living 
in the true “ iron age,” when the industry 
of all the leading nations is based on steel. 

It may be asked whether in thus link- 
ing together the iron of the far-off world 
of Egypt before the Pharaohs and the 
steel of the days of Queen Victoria wc 
have not been confusing iron and steel. 
The question was purposely challenged. 

The fact is that there is only an elusive 
chemical difference between iron and steel 
— ^wrought-iron, steel, and cast-iron — and 
nobody has ever satisfactorily defined the 
difference. The ore in its crude gtate — ^the 
metal iron mixed with various impurities 
— is iron, and it remains iron when acted 


on in a preliminary way by fire, w’ith im- 
purities still retainc‘d ; but when it is 
further acted on by fire, with the impuri- 
ties lessened, and the ingre^dients other 
than the metal called iron regulated, and, 
it may be, purposely increased, it becomes 
ste(d, and according to the processes 
through wdiich it is passed takes an in- 
finite variety of qualities. 

Stc^el is as vai^dng in its composition and 
character as the light of the atmosphere. 
It changes according to its ingredients, 
manipulation, and the action on it of 
heat and cold, in intensity, suddenness, or 
slowmess. Wrought-iron is soft, but stc^el 
is softer. Cast-iron is hard, but steel is 
harder. Where the one passes into the 
other is undefined. So it is better, in a 
practical way, to speak of the crude ore 
as iron, or to keep the name iron for the 
material uncleansed from its impurities, 
and to call it steel when it has been 
brought under control, by chemical action, 
helped by mechanical manipulation. 

l^cnever, by accident, iron was dis- 
covered, and separated for use, steel must. 
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Th« steels to-dsy ere chiefly Iron ores that have been unmade from the natural state in which they were found and remade so as exactly to suit 

of a multiplicity of uses 




Artificial 


V. — ^Man and Progress Story of Steel 


PrimItiTe 


in some degree, have been made, though, 
of course, in the earlier ages, with simple 
methods, impurities w^ould abound. The 
use of fire w^as certain to disclose the pre- 
sence of iron, for it is the most abundant 
of all the metals. The primitive man shelter- 
ing his fire with stones, 
or making himself a dry 
hearth, would sooner or 
later select lumps of ironstone. Indeed, 
he might chance upon a meteontt* com- 
posed of iron in almost a pure state. The 
burning log w'ould not only melt the iron 
in the hearthstone, but the carbon in 
the wood uniting w'ith the molti‘n iron 
must form steel of a composition dejiend- 
ing on the ingredients left in the metallic 
liquid. When the melted metal had 
cooled into a tough, heavy matirial, the 
man would readily think of softening it 
again by heat, shajiing it into a desired 
form, and hardening it by cold. 

Metal, fuel, draught, these were the 
first requisites of the earli(\st iron or stc^el 
workers. The aim was to procure the 
purest possible ore, thereby evading the 
diilieulty of burning out impurities. This 
primitive selection of easily worked mate- 
rial remains important. It is true that 
furnaces are built now that will extract 
profitably the metal from an ore which 
only contains 20 per cent, of iron ; but the 
purer the original ore — as in the case of 
Swedish iron — ^the fewer are the complica- 
tions which follow. The fine steel work of 
the Dark Ages — as in the case of the Damas- 
cus blade — was a result of the manipulation 
on a simple hearth of ores of great purity. 

For fuel the iron-worker was limited 
to wood or charcoal till the seventeenth 
century ; and it w^as not till the middle 
of the eighteenth century that smelting 
ydth coal or coke became a practical suc- 
cess, The wxll-wooded districts were there- 
fore originally the seats of the steel trade, 
and it w'as the stripping of England of her 
forests to feed her small smelting furnaces 
which forced the use of coal as a purifier 


of iron. Thus the fort'St of the Weald 
in Sussex was a busy smelting district, 
and to this day St. Paufs Cathedral is 
surrounded by railings cast from Sussex 
iron. Rockingham Forest, in Northamp- 
tonshire, was another centre ; and the 
ancient stt'cl industry- of Shettield de|K‘nded 
originally as much upon its fine forests, 
in the Don. Rother, Sheaf, Rivelin, and 
Loxley vall(‘ys, as upon its supply of 
local iron and its abundant water power 
for grinding wlu'els. 

For draught the hc'arth-worker of metals 
no doubt adoj>ted the bellows at an early 
period — one of the great inventions that 
has its origin in the unre^ad past. When 
the furnace* was on a larger sc*ale the 
operator waitt‘d on Nature and accej>tt*d 
he*r help by constructing his snu‘lting 
hearth at the* summit of a ridge* facing the 
prevailing wind. Thus the* uprush of all 
the* air from the* base* to the crest of the 
hill fanned his fire to a fie*rce*r glow. 
Througliout Soutli Yorkshire e‘viele‘nees of 
this device* abound. The* hills facing the 
pre*vailing we‘ste*rly winds are* known as 
Role or Rale* (Fire) hills. 

The mode*m growth of the ste*el industry 
has proee*e*d(*el on two main line*s. both of 
which had their origin in 
the She*fiield n(*ighbour- 
hood. First, is the making 
of high-elnss, f*x]H*nsive? crucible ste*el for 
spc*cial purpose's, such as high-spe*eel tools. 
The founder of this branch of stee l monu- 
fac*ture was Renjamin Huntsman, a Don- 
caste*r clockmake*r, who tum<*d to the 
making of stc;el because he could not find 
any steel of the quality required for the 
springs of his cUjcks anel watches. Hunts- 
man purified his ste*(*l by ai)plieation of 
intense heat in earthe*n crucibles — a pro- 
cess still practised. The Sheffield cutlers 
of that day — the middle of the eightc*cnth 
century — ^refused to use? the superior steel 
thus produced until the town began to 
lose its trade from the competition of 
French cutlery made with Huntsman’s 


Modern 

Growth 


45 



Natural 


V. — ^Man and Progress Giants 


Sheffield steel. Then the rival local manu- 
facturers set themselves to discover the 
secret of Huntsman’s succc*ss. The hrst 
imitator was a manufacturer named Walker, 
who, dressc*d as a tramp, gained admission 
on a cold night to Huntsman’s foundry, 
and, while pretending to sleep by the fire, 
watched thc^ [irocess of stec^I-making that, 
to preserve secrecy, was only carried on at 
night. Huntsman’s firm still exists and 
prospers, and the kind of steel the watch- 
maker made, improved into a branch of 
science, is supplied by a number of Sheffield 
firms to all the world. 

The other main line of development is 
that of lower-jirieed steel for use in bulk, as 
in rails, plating, and con- 
Baaaemer struetional work. Here 
the enormous natural ad- 
vantages of the United Stat(*s in })roducing 
iron in large quantities has givc‘n that 
country a long lead in tlu^ amount of stc^el 
manufactured. The originator of cheap stc^el 
for use on a vast scale as a common mate- 
rial w^as Henry Bessemer, wdio settled in 
Shc^ilield and made the steel he had in- 
vented because the manufacturers of his 
day would not make it for him. 

Bessemer revolutionised steel-making !)y 
revolutionising the blast of the furnace. 


He introduced a current of such intensity 
that it burnt out the carbon by the com- 
bustion of the impurities in the iron ore. 
Having disposed of the carbon existing in 
doubtful quantities, Bessemer introduced 
fresh carbon of known amount, and thus 
regulated and controlled the composition 
of the steel he was making so as to pro- 
duce softness or hardness at pleasure. The 
Bcssc‘mer process — since modified and im- 
proved — brought steel into the market 
everyw'hcre in place of iron, and remade 
all the railways of the world. 

Bessemer carefully selected the ores he 
used, as the workers in the earliest times 
had selcjcted them for their smelting on a 
small scale. The improvements that have 
followed since have largely been directed 
to the neutralisation of impurities in ores, 
so that the ores with a smaller percentage 
of iron and a considerable presence of un- 
desirable alloys may be used. The steels 
of to-day arc chiefly iron ores that have 
beem tmmade from the natural state in 
which they were found, and remade to 
suit exactly a multiplicity of uses, and 
the goodness or badness of steel depends 
not upon its percentage of carbon, but its 
exact adaptability to the precise use to 
which it is to be put. 


Giants 

By J. B. STERNDALE-BENNETT 


T he giant, as a creature of romance, 
has long been overthrown. The 
legendary ogre of superhuman pro- 
portions represented as a t)erson of great 
ferocity, of enormous strength and fiendish 
cunning, still serves to frighten children in 
the nursery. The giant of to-day can still 
pick up a precarious fortune in the bootlis 
of fairs; but while science has long since 
made short work of Gogmagog and his 


kind, it has also proved that the exhibits 
shown by impresarios of the abnormal are 
objects of pity rather than admiration. 

Until the beginning of the nineteenth 
century it was accepted as a fact that 
races of giants had once inhabited the 
world. The discovery of enormous bones, 
purported to be human, substantiated this 
theory, from which was drawn the obvious 
conclusion that 4ie human race had degen- 
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Professor Ricalton and Two Cashmere Giants 

The giant of 8 feet and over atlll continues to make hia appearance kt intervala in different 

parts of the world 
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erated in size. This belief had come down 
from classical times, when it was very 
generally held ; in all mythology and folk- 
lore this giant myth plays 
a conspicuous part. This 
is particularly noticeable 
in the legends which obscure the true 
history of old towns. London (with its 
Gog and Magog), Basle, and Lucerne are 
only three of the European towns which 
have their guardian giants. The bonc‘s, 
it may be supposcnl, which give rise and 
credence to the myths wctc those of extinct 
species of gigantic animals. 

It has been y)roved conclusively that 
the man of abnormal gro^^lh has at all 
times beren a phenomenon, making as in- 
explicable though less fre^quent an appear- 
ance as his opposite, the dwarf. The causes 
which govern tiu* appi^aranee of tliis strange 
variation from the average human tyjx" are 
still very obscure. From the r(‘Cords of 
men who have attain(*d a height of b<‘twc‘C‘n 
8 and 9 feet, liow(*ver, several facts 
are clear. Far from being jM)ss(‘ssed of 
exceptional strength, as is popularly sup- 
posed, th(‘ giant is usually endowed with 
a lymphatic temperament, a delicate com- 
plexion, weak muscles, a thin voice, a dis- 
proportioiK'd frame, a feeble mind, a clumsy 
carriagt*, and a short lib*. 

Dr. D. J. Cunningham, Prob'ssor of 
Anatomy at Trinity College, Dublin, wlio 
made a very careful study of the skeleton 
of Cornelius Magrath, prc'servcxl in the 
mus(*um of Trinity College, was of the 
opinion that this Irish giant, whose height 
is variously stattnl, but was probably about 
8 feet, suffered from a complaint known as 
acromegaly, an enlargement of the hands, 
feet and face. This, he suggests, is a con- 
dition usually though not necessarily iden- 
tified with giants’ growth. The trend of 
scientific opinion has inclined latterly to the 
belief that giantism is a diseased condition, 
and this is strongly supjK)rtcd by the fact 
that most giants die young. Cornelius 
Magrath, who was exhibited both in England 


and abroad and attracted a great deal of 
attention in scientific circles, died at the 
age of twenty-three. As a boy of fifteen he 
was advertised to be 7 ft. 8 in. Charles 
Byrne (8 ft. 2 in.), another Irish giant, 
whose skeleton may be seen in the Museum 
of the Royal College of Surgeons, Lincoln’s 
Inn Fields, died at the age of twenty-two. 
Fc‘W giants have lived longer. 

The literature of known giants of modem 
times is unsatisfactory and independable, 
owing to the temptation, which few 
chroniclers seem able to resist, of exagger*' 
ating the size of their heroes. Chang, the 
Chinese giant, who was exhibited in London 
in 1905, is known to have been 8 ft. A 
Scottish giant, who served in Frederick the 
(i neat’s regiment of Guards, is said to have 
been 8 ft. 8 in. An Austrian, Josef 
Wintsclmain (1865-87), is said to have 
attained the height of 8 ft. 9 in. Loushkin, 
the Russian, is represented as 8 ft. 5 in. 

Though the ancient theory that giant 
races existed is long since exploded, it is 
nwessary to note that 
some races attain a greater Tall Race# 
average height than our 
own. The Patagonians, who have been 
described by early and imprc*ssionable ex- 
plorers as being of enonnous size, have an 
average height of 5 ft. 11 in. A few years 
ago an explorer, travelling overland from 
Cairo to Johannesburg, rcjiorted that he had 
discover(*d in Gc*rman territory an aboriginal 
colony of negroid people the male members 
of which were mostly over 6 feet in height. 

The causes governing this variation from 
the average height of the human race 
arc not yet definitely ascertained, but so 
far no difference has been discovered 
incapable of scientific explanation on the 
lines indicated above. The giant of eight 
feet and over continues to make his 
appearance at intervals in different parts 
of the world, but he is always the abnor- 
mality and the rarity, and has therefore 
little significance and no bearing on racial 
characteristics. 
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The Serpent Dog 

The Largest and Most Formidable of Serpents 
By CLAUDE E. BENSON 





The Serpent Dog 

(Dravn by Arthuf TuiJU) 

Ihe Mboy-yaeui (aerpent-dog), of Paraguay, will upaet canoea. The Indiana have an Intenae 

horror of thia terrifying creature 
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do so after the fashion of men and beasts. 
It bisects its entire skull to behind the 
(‘ars, and yawns till its jaws are at ri^Iit 
angles to its neck. Then it strikes. The 
impact of such an armament directed by 
such a force is terrific. 

To crown all, the* Anaconda is a con- 
strictor. Many years ago now I remit'mber 
an instance of a man who 

^ Tragic performing with a 

Performance , « , . .1 . 

17-foot python at a circus 

in Spain. For some reason or other the 

creature got frightened and contract (‘d 

itself. At the time it happened to lx* 

round the man’s body. The man fell at 

once. At first the spectators imagined it 

was part of the performance, but aft(*r a 

while the truth was recognised. M(‘dieal 

examination showed that the man's bones 

wen* broken in eighty-two different j>lae(‘s. 

That was the w’ork of a relativ(*ly small 

serpent. 

The rapidity of the attack of a con- 
strictor is such that the eye cannot follow 
it. It is probable that the victim is dead 
before it knows what has hurt it. Cer- 
tainly dcatli by being run over by a motor- 
cfir is not more swift. I have seen a duck 
swimming quietly, and all at once it dis- 
appeared simultaneously with a slight 
sjilash and an uncanny crackling of bones. 
These creatures also attack human beings. 
I know of two bad scares, one in thi* ease 
of a man who dived into the water right 
on to the top of an Anaconda, which, for- 
tunately for him, fled in terror ; the other 
of a girl who was seized whilst paddling. 
Fortunately, the monster missed her body, 
but secured her bathing-dress, so that the 
scene in the Garden, with Eve in her original 
costume, was partially reproduced. Only 
Fve was not dallying with the serpent. 

As Dr. E. Bourgade la Dardye points out 


in his book on Paraguay, though it may 
not be hard to avoid a boa on land, “ it is 
a much more serious thing to be exposed 
to the attacks of the huge water-serpents 
of tilt* Murina tribe, known in the country 
as the Mboy^yagua (Serpent -dog). Tluw 
will upset canoes, and dr,ag batlu'rs down 
into th(* water. Tlie Indians have an in- 
tense horror of them. Dtiring my explora- 
tion of the Ygatimi 1 saw one cross the 
river a little way ahead of our boat, and 1 
am confidtait it was not much under ten 
yards in h‘i»gth.“ 

With all its power of jaw an Anaconda 
could not bite off a limb. It ecmld, how- 
ever, strip the flesh as oi»e peals a banana. 

There used to be travellers' tales of 
these gigantic snakes killing and gorging 
ox<*n, leaving the horns, which they could 
not swallow, outside* the mouth till they 
dropped off. Again, more* rccci.tly, we 
hear of one attacking and upstiling a 
boat. These stories have be(*n received 
with scepticism. So was du Cliailhrs ae- 
couiit of the Pygmies. There is no n‘ason 
why they should not be true. 

All)eit not a python- a race coidined to 
the Old World- the* Anaconda is not a true 
boa. It differs notably in 
having u f)lated muzzle, Coloration 
whereas the head of the 
!)oa is covered with small scales. Unlike 
most constrictors, its colouring is not at- 
tractive — a sort of greenish-grey, with large 
hlaek spots on the back and lighter eye- 
like sj)ots on the side. It spends much of 
its time in the water, but it frecpjently 
takes to the trees. It is found in tlie 
tropical forests of Eastern South America, 
and is very plentiful in (vuiana (where it 
is known as the Kamudi), and in Brazil 
and Paraguay. The pofmlar English name 
is Water Boa. 
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Thu new crater on the side of SoulTricre belching forth black smoke and boiling mud 


V OLCANOES stand out su|m intly us 
moTiunirnis of the* nu»st awe-in- 
spiring ttnd ierrifyin^^ of tcrrestritil 
activities, while tit tin* sunn* time they 
illustrate with no lack of speetaeular 
display tin* external pliase of the most 
fundamental of the processes whereby the 
evolution of our j^lobe has lM*en aeconi- 
plishc‘d. Volcanoes havi* been called tlie 
earth's safety-valves. They arc more thim 
that ; they arc tin* earth’s breathing pores. 
Without tln*m our planet would be suffo- 
cated by its ow*n excess of cnerpy, the 
unending accumulation of which w’ould 
ultimat<*ly lead to a catastrophe of such 
w*idc‘spr(*ad and explosive violence that the 
face of the eartli would be annihilated 
in a blaze of cosmic ruin. 

The question arises wiiether it may not 
be just this fear whicli first suggested the 
grim conception of the nether world, with 
its tortures of fire and brimstone. Even 
to-day there are unenlightened souls who 
n*gard tlie terrible forces of vulcanism as 
active agents of punishment and destruc- 
tion in the hands of an angry Deity. In a 


kindlicT spirit we may see in volcanoes not 
a warning of the wrath to come, not a 
foretastt* of the fiirv convulsions in which 
our globe will perish, but a guarantee of 
safc‘ty and stability, of life renewed and 
sustained. Indeed, from this point of 
view* some philosophers have sought to 
prove that much of our current theology 
is an inheritance from an ancient race, 
which deified volcanic lava. For them the 
foundations of the earth were laid by lava 
and its plutonic equivalents, and they saw 
in vulcanism not a symbol of their own 
destruction, but a promise of life and a 
source of wealth. Living through the 
closing phases of the Great Ice Age, they 
were encompassed by the icy coils of the 
glacier dragon, the most formidable enemy 
of mankind. Then came forth, from the 
depths, the central fire of God, making 
war on the ice-clad serpent and driving it 
back from the abode of men. 

Leaving these fascinating speculations, 
let us turn to the volcanoes themselves and 
learn w^hat we can of their jealously guarded 
secrets. Many of the earlier school books— 
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Neptune's Cauldron 

Th« photo shows ths Immsnss cloud n{ stssm srisiuc from whsrs ths Isvs {rem ths volcano on the Island o( 

Savali, in tht Samoan Group, meats tha aaa. 
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those well-meaning but ineffcK*tuaI manuals 
of the mid- Victorian era — defined a vol- 
cano as “ a burning mountain emitting 
fire and smoke.” Such a definition bears 
as mueh relation to the true function of 
a vol(*ano as doc*s a smouldering fuse to 
the gunpowder magazine whose latent ener- 
gies it will presently arouse. Our modem 
c*onception of a volcano is that of a rift in 
the (frust of the earth from which hot gases 

r - . 

i 


and vapours, asht's, and finally molten 
rcK'ks are explosively vomited. The ejected 
inattTials gen<*rally build up a lofty moun- 
tain mass crowned by a central cone, which 
is truneatc'd by a bowl-shaped crater. This 
feature, however, is by no means essen- 
tial, for vast mass(*s of lava may be poured 
over the land without a trace of cone 
fonnation. 

At the present day moyntain building or 
” central ” volcanoc's, such as Siromboli and 
Fesuvius, are developed almost to the ex- 
clusion of any other type, but it would be 
misleading to suppose that they constitute 
the most distinctive emblem of volcanic 
action. If we transfer our attention from 
living volcanoes to the dissected bodies of 


certain of their ancient predecessors, we 
find that at various times in the earth’s 
history “ fissure ” eruptions have occurred. 
Long, open rents took the place of the 
more familiar funnel-shaped craters, and 
from them enormous floods of basalt urelled 
out over the surrounding country. 

The greatest eruption of modem times 
was of this type and occurred at Laki in 
the south of Iceland during the summer of 
1788. For several days 
severe earthquakes 
w'amed the inhabitants 
of the district of the 
devastation w'hich was 
swiftly to follow'. The 
emption commenced in 
June w'ith the opeming 
of a vast fissure, over 
twenty miles in length. 
From this appalling 
chasm burst forth tor- 
rents of gl(*aming lava, 
accompanied by im- 
mense clouds of suffo- 
cating vapours and 
incessant crashes of 
thunder. The lava 
floods sent long, fiery 
arms racing headlong 
dow'n the valleys and 
overw’helming them in ruin. The rivers 
w'fTe boiled aw'ay, and their place was 
taken by streams of molten rock w'hich 
ultimately filled up to the brim the glens 
and ravines and overflow'ed the meadows 
and w'oods of the open country* on either 
side. The first destructive outbreak was 
reinforced by fresh emptions again and 
again throughout the summer of that ill- 
fated year. 

Only a fewr people were killed directly, 
but hundreds w'erc ruined, and thousands 
died in the following yecur owing to the 
famine and pestilence w'hich followed. The 
total amount of material ejected from 
the crater of Vesuvias during historic times 
sinks into insignificance beside the mighty 
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The crater of an old volcano in Poolvash Bay, Isle of Man 
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streams of basaltic lava which issued from 
the fissure of Laki within a few weeks. 
Four or five cubic miles of rock were poured 
over the countrj% sufficient to have petri- 
fied the whole of London in a stony wind- 
ing sheet 50 feet in thickness. 

In the Western States of America there 
were in Tertiary times prodigious outpour- 
ings which buried ‘JOO.OOO 
Prodisioua square miles of country 

OutpoMriofs beneath a vast series of 
lava sheets often exceeding half a mile in 
their aggregate thickness. In our own is- 
lands, the GianVs Cau-seivay and FififtaVs 
Cave are well-known rc‘lies of a similar 
basaltic plateau which extended from In*- 
land far into the Arctic Circle. Although 
the eruption of Laki may seem trivial in 
its r(*sults compared with these gigantic 
outbreaks, it must be ri*membered that in 
the one ease we are d(‘aling with a single 
summer's activity and in the other with 
tlie accumulated floods of jierhaps millions 
of years. 

Turning now to the more familiar ‘‘‘ cen- 
tral ” volcanoes, we shall find that they 
fully eomjiensate for any lack in the mas- 
siveness of their products by the vigour 
and spectacular effect of their operations. 
WTicreas fissure eruptions are characterised 
by the fluidity of the molten lava and the 
consequent case with which the accom- 
panying gases and vapours are expelled, 
the most significant feature of the central 
eruption lies in the predominance of the 
explosive element. Unable to esc*ape 
readily from the more viscous lavas, the im- 
prisoned gases in an irresistible fury of pent- 
up energy give rise to violent explosions, 
pulverising the rock and producing bombs 
and lapilli, and clouds of finely powdered 
ashes, all of w^hich are ejected high into 
the atmosphere in the wild upw’ard rush 
of the suddenly liberated gases. 

The most stupendous volcanic explosion 
on record was that which in 1888 altered 
the map of the Straits of Sunda. In pre- 
historic times there existed between Java 


and Sumatra a gigantic crater of which 
Krakotoa and its ncighl>ours arc the 
wrecked and shattered relies. The volcano 
had been dormant for two centuries pre- 
vious to its impressive awakening in 1888. 
In that year, jifter a long siTies of earth- 
quakes had shak(‘n the island, a passing 
'warship observed a preliminary eruption, 
in which elouds of vapour, heavily eharg(‘d 
with dust and pumice, were shot up to a 
height of seven miles. At the same time 
dull booming sounds were lu ard at Hatavia, 
a hundred miles away. Excursion parti(‘s 
were organised, and in happy ignorance' of 
th<‘ grc‘at catastrophe which was soon to 
follow, a numbir of enthusiasts climbed 
to the* very e*dge of the* erate*r. Fe>rtunate*ly 
the ve>le*ane) was timely in its warnings. 
For we(‘ks it e*e)ntimi(*d its intermittc'nt 
eruptions, gradually ine*r<‘asing in viole*nce', 
until the* final pare)xysm tewik phu'c in the 
last wee k of August. 

On the* 2(»th, a thick elenul e)f blae*k 
vapour rose* above* the* island to a height 
of seventeen miles, and 
by the* next me>riiing the Krakatott 
pall of ashe*s hael spre ael 
to Hatavia. Itain, transfe)rme*d inte) mud 
by its loael of elnst, fell ine*essantly, anel 
the* town was plunge*el into elarkne*ss e)f an 
awful inte*nsity, relieved emly by viviel 
flashe*s of lightning. Tlie n, at 10 e)'ele)e*k on 
the morning of the* ‘27th. came* four explo- 
sions of the most appalling magnitude, one 
of which could be heard 8,0(M) mile*s away. 
When next the island was seen, two-thirds 
of it had been completely blown away. 
Eight square* mil(*s of land had been re- 
placed by eight square miles of sea, which 
in places reached a depth of 1,000 feet. 
Old lavas and new' were blow'n to dust, 
enormous quantities of w'hich were dis- 
charged into the upper regions of the atmo- 
sphere. The sea w'as covered for miles by 
the falling debris of pumice and ashes ; 
fresh islands were created, and old ones 
were enlarged. The finer particles of the 
dust cloud were distributed far and wide. 
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labiuntt. St* Pitrrt was utterly annihiUted. a city of the dead, abrouded in a pall of athea 
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by air currents, until at last they accom- about 40,000 people. So great was the ir- 
plished the circuit of the globe. As the resistible sweep of these immense sea weaves 
dust spr<?ad over the sky, extraordinarily that a warship was carried inland and left 
brilliant sunsets and vivid afterglows w’crc stranded three miles from the coast and 
seen, and a dusky, reddish ring was observed 80 feet above high tide mark. The waves 
around the sun. In all parts of the world rolled over the oceans until they w’cre 
thQsv striking phenomena became visible detected even in our English Channel, 
tow'ards the close of the year, and they To-day there remains of Krakaioa only 



Where the Lava Meets the Sea 

One Auauvt night in 1905 a volcano suddenly rose from a peaceful cocoa plantation in the Samoan 
group of islands. Its flow of lava, in some places 700 feet in depth, proceeded to fill up the sea along 
a frontage of seven miles. For more than a mile out to sea the ocean boiled 

eontiniicd to excite wonder and interest a few reefs and a precipitous relic of the 
thmughout the two following years, original cone, an astounding change, which 

Although KrakaUm was uninhabited at is indeed a mighty tribute to the plutonic 
the time of its colossal upheaval, the energies of our planet, 
catastrophe did not forego its toll of life. One of the most aw'ful accompaniments 
Vapours burst through the sea-floor, earth- of an eruption, and the most pitiless in its 
quakes heaved up the waters, and huge toll of life, is the hot, incandescent blast, 
waves were engendered — mighty banks of such as that which destroyed St. Pierre 
water, nearly 100 feet high, w*hieh rose in the island of Martinique. No serious 
over the low coasts of Java and Sumatra, disturbance had alarmed the inhabitants 
devastating the shores and destroying throughout the nineteenth century, al- 
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Largest 

though Mont Pelie had occasionally in- 
dulged in slight explosive outbreaks and 
OTeathed itself in suffocating, sulphurous 
fumes. But with the incoming of the 
present century premonitory earthquakes 
became frequent, so severe as to break the 
submarine cables to Guadeloupe and 
Dominique. Portents of 
of coming disaster appeared 
loaalor clouds of vapour 

which curled up the mountain side, and in 
the evil-smelling gases which reached St. 
Pierre. Towards the end of April in 1902 
a rapid series of alarming detonations began, 
and a high column of vapour and ash(‘s 
rose above the mountain and gradually 
extended until fine dust fell all over the 
island and darknc‘ss cr(‘pt ominously to- 
wards the ill-fated town. A frightful and 
incessant storm of rain and ash<‘s began. 
Earthquakes persisted and grew stc*adily 
worse, and a continuous roar of explosion 
and thunder reverberated around the moun- 
tain. Finally, on May 8th, a gn^at inc‘an- 
descent cloud, intensely hot and thickly 
charged with ashes and stones, was e jected 
from Pelie. Unfortunately the crater was 
choked by the viscous lava of the eruption, 
and the blast, instead of expending itsedf 
less harmfully in the atmosphere, found a 
more destructive course, curled over, and 


Stone 

rolled dmen the mountain to the sea. St. 
Pierre lay in its course, and in a fe>v minutes 
the volcanic avalanche swept over the 
flourishing city, and rapidly killed its 
80,000 inhabitants. Red-hot ashes and 
blocks of lava rained down relentlessly, 
completing by fire whatever the suffocat- 
ing fumes had left undone. It was thoiight 
Pelie had done its worst, but in August 
the volcano excelled all its earlier efforts 
in a climax of terrible violence which left 
the island a grey, desolate waste. St. 
Pierre was utterly annihilated, a city of 
the dead shroiidc^d in a pall of ash(‘s. 

Then began the most remarkable* fe*ature 
of the e*niption. The* crater of the volcano 
was founel to be fille‘el with a se*ething mass 
of spurting, viscous lava. In November the 
lava re>se* up like* a de>me*, and from it there 
was pre)lrude*el from be leiw a long spine or 
tongue*. 

This most curious plug of lava solidifie*d 
on the outside as it gre*w', and was thrust 
upwards at the rate of 80 fee*t a duv until, 
after a (‘are*e‘r of alternate* eedlapse* and 
re*ju venation, it ultimately tow’ere*d 1,.50() 
feet above* the* e*ruter fle)or. It ])rove*el, 
how'e*ve*r, te> be a shorl-live*d e*r(*(r1iejn, and 
it gradually broke* away until in a few 
months it be*(*ame merely a stump sur- 
rounde*el by its own ruins. 


The Largest Building Stone 
in the World 

I N the neighbourhood of Baalbec, the ancient city is now but an insignificant 
City of the Sun, known to the Greeks village, with a few hundred inhabitants, 
as Heliopolis, there still exists a How the ponderous stones, of which the 
quarry from which the skilled engineers of temples were built, were raised to their 
the remote past delved the giant monoliths positions is a problem which has puzzled 
used in the construction of the Great engineers as much as savants and anti- 
Temple and the Temple of the Sun, the quarians. The most plausible solution sug- 
ruins of which yet remain, though the gested is that a sloping embankment of 
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The Largest Building Stone in the World 

In thn ancient quarry, a quarter of a mile distant from the ruins of Baalbec, is still to be seen a gigantic monolith the largest in the world shaped 
but not detached from its native rock. It measures 70 feet in length. 13 feet in width and is 14 feet high. It weighs 1,100 tons 
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earth was built from the quarry, a quarter 
of a mile distant, and the stones drawn on 
rollers by thousands of slaves, the method 
resorted to by the Pharaohs of Egypt 
when they raised their pyramids. Tlie 
enormous mounds of earth still to be seen 
in the Great Court give colour to this 
theory. 

The largest stone of all lies in the ancient 
near-by quarry, never having been detached 
from the rock beneath. This one is 70 feet 
long, 14 feet high, and 13 feet wide. Its 


estimated weight is 1.100 tons, and it is 
computed that to raise it would require the 
strength of 6,000 men. It is called by the 
natives “ hajar ehhubld,** It was probably 
intended to be placed in the wall of the 
temple enclosure ; but some sudden war, 
pestilence, or revolution must have inter- 
rupted the plans of those ancient builders, 
or they would not have exp(*nded th(‘ 
labour of yi'ars upon this mighty block, 
and then abandoned it still undetaelH'd 
from th(‘ quarry. 


Bottomless Pits 

The Exploration of Earth’s Deepest Chasms 

By E. A. BAKER, M.A., D.Lit. 


I T has more than once been my privi- 
lege to be the first, or among the very 
first, to reach the lowest depth in one 
of those huge chasms or pot-hok*s which 
had always been reputed bottomless, and, 
as a bygone philosopher put it, in direct 
communication with “ The Abyss.” 

On the limestone mountains south of 
Lough Erne, near Enniskillen, in a region of 
caves and underground waters, a yawning 
hole called in the native Irish ” Sumera ” 
has been from legendary times invested 
with all the terrors of an entrance to the 
infernal world. Opening suddenly amidst 
upland pastures, it is still, in spite of every 
precaution, a continual danger to cattle, 
and even to the inhabitants. At the present 
day the most familiar name is Noon's Hole 
— ^a legacy from a horrible incident of 
the troubles w'ith the Ribbonmen nearly a 
century ago. Noon turned informer, and, 
being found out, was decoyed to this spot 
by his associates and flung into the pot- 
hole. His body lodged on a shelf, and 
was eventually recovered ; but from 1826 
till 1895, the place was avoided. 


In that year, M. Martel, the veteran 
explorer who gave such an impc‘tu.s to the 
science of caves in England as well as 
abroad, attempted a de- 
scent. He reached a point Half-blinded 
about 70 feet down, and ^ 
being half-blindc*d by the spray from the 
waterfall, thought that the masses of rock 
which he saw beneath him were the bottom, 
and that the stream ran away through 
small sink-holes. In 1907 a party of English 
and Irish explorers made another attempt, 
taking the precaution to dam back the 
stream. Passing the spot reached by M. 
Martel, the present writer scrambled down 
from the end of a rope-ladder to the rock 
masses previously mentioned, and found 
that they were really a sort of natural 
bridge, beyond which the chasm went on 
vertically into the darkness. The ladder 
was let down farther, and the writer 
ultimately reached a second rock-bridge, 
148 feet from the surface ; but there was 
not sufficient tackle to proceed farther. 

Just six months ago the attempt was 
resumed. Again I had the privilege of 
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Bottomless Pits 
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Weathercote Cave 

This photo admirably illuatratea the manner 
in which streams plunge sheer down into the 
bowels of the earth 


pioneering a way into the unknown. Three 
men had descended to the second bridge, 
and sent a rope ladder on into the black 
pit beneath. It Avas like being inside a 
gigantic water-pipe. Showers of water 
pattered doAvn from aloft ; it was pitch 
dark, and all seemed vacancy below% even 
a powerful motor-lamp failing to give the 
least indication how near to or how far 
(ine Avas from the bottom. Then, almost 
at the last rung, I stepped off on to some- 
thing solid ; I had reached the bottom of 
Noon's Hole at 25() feet from the surface- 
OiH* of my comrades joined me, but A\'e 
Avi re unable to get far along the passage 
travers(*d by the stream, for the AA'ater 
came nearly to the roof. 

Some of the English and Continental 
pot-lK>les have had their reputation for 
appalling dimensions reduced to much less 
than 250 feet. Ten years ago the Kyndwr 
Club descended the famous Bottomless Pit 
in the Spec^dwell Mine, in Derbyshire. Far 
in the interior of a lofty hill, a hundred 
years ago, a lead-mining company spent 
a fortune in driAung a level, Avhich broke 
into a vast, empty cavity, running up into 
the 050 feet of limestone oA^erhead, and 
dowinvards into a black abyss. Upwards 
tlie cavity is a tremendous thing ; nobody 
has ever seen any A’cstige of a roof. The 
lower j)art, which was christened the 
Bottomless Pit and at once enrolled among 
the Avonders of the Peak, is much less 
exciting. The Avaters from the flooded level 
pour over A^’ith a frightful sound, and 
|)OAverful searchlights serve only to light 
up abysmal darkness. But about 40 feet 
doAvn Ave alighted on a slope of rocks Avhich 
led to a jx)ol, and Ai’hen Ave had built a 
raft and taken soundings all over this 
Stygian lake, the utmost depth Ave could 
attain AA’as 22 feet. There AA*ere no signs 
Avhatevcr of a hole going through to the 
centre of the earth ! 

Elden Hole is a dry pot-hole fiA^e miles 
away. Now we find that Charles Cotton, 
the friend of Izaak Walton, states that he 
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sent a sounding-line 884 yards down liere 
without reaching bottom. The notorious 
Dudley, Earl of Leicester, too, is recorded 
by the philosopher Hobbes to have hireil 
a peasant to descend the hol<\ and tlu‘ 
poor man was hauled up in convulsions— 
“ The soul’s citadel 

Was stunned or taken by the imps of hell/* 

The peasant died in eight days, and nevtT 
revealed what awful realms he had pene- 
trated. Yet here w'e reached finality ‘205 
feet below the cavc-mouth, the first vertical 
drop being 180 feet. Several narrow eseapt*s 
occurred during its exploration. Either 
Elden Hole has altered considerably since 
those days, or some of our dcK'ninentary 
records are anything but reliable. 

With other spela‘ologists 1 have spt'ul 
several fruitless days among the deserted 
mines of Somerset trying to find the (iulf, 
into which, it is related in the county 
histories, a man was let down by the 
miners on u long rope, and found hinisiir 
at the extremity swinging in space, and 
unable to discover top, sides, or bottom. 
It is hinted that this may have l>een oiu* 
of the Hutehinsoniaii swallet-holes, which 
carried off the waters of the Deluge and 
put out the central lire believed in by 
Plutonian geologists. 

Throughout the limestone districts of 
the world there arc similar openings, and 
the instance of the Choiinin-Martin, to be 
dealt with later, shows that there is no m*ed 
for semi -scientific or other legends to 
make them impressive to the feeblest 
imagination. Some of those that look 
most innocent and insignificant are among 
the most formidable ; and, on the otlier 
hand, many that are grandiose of aspect 
and seem to hint at incredible dejdhs are 
comparatively shallow. Thus tlu* enormous 
openings of the famous Padirac and the 
Tindoul de la Vayssiire in France, are 
only about 100 feet deep, though it is 
true they are the natural gateways to a 
world of subterranean marvels. There are 
much deeper holes in England w'hich you 
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Gaping Ghyll Chamber 

This photo wss uken with immense difficulty, 
340 feet below around. Observe the stream 
which falls sheer from the ground above 
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Five Hundred Feet Below Ground 

The lubterranean etreain from Gapine Ghyll jouTnayinc through Ingleboromh Cave on ita way towaida 

the daylight 
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can jump across with hardly an effort ; 
and across one. Long Kin West, on Ingle- 
borough, a beaten track goes by a little 
rock bridge, which you can bestride with 
your legs dangling, 
and on either hand 
a clear drop of 830 
feet. Tlie pot-hole 
of Jean Nouveau, 
explored by M. Mar- 
tt‘l, is not a whit 
more imposing, yet 
it descends sheer for 
500 feet ; and the 
dangerous abyss of 
Vigne Close, some 
80 feet deeper, is 
only a few feet in 
diameter at the top. 

One of the deep- 
est avens, as they 
are calh^d in France, 
is that of Kabanel, 
whicli reaches a 
depth of 040 feet 
with an initial dnip 
of 500 feet perpc*n- 
dicular. More tre- 
ineiidous still are 
the pot-holes in the 
limestone district 
of the Karst, on 
the borders of Is- 
tria and Caniiola. 

Two in particular, 
which have quite in- 
significant mouths, 
measure respec- 
tively 770 feet and 
970 feet in vertical 
depth. Going south through Montenegro, 
we find ourselves in a country pitted with 
caves and abysses, and in Greece the Kata- 
vothra, though not so deep as their terror- 
striking portals suggest, lead into a vast 
series of subterranean halls linked together 
by titanic corridors. 

A detailed account of the English pot- 


hole's woidd fill a large volume. They 
abound on the linu'stone slopes of the 
Pennine, but the largest multitude are on 
three adjoining hills, Inglelwrough, Peny- 
ghent, and (Ira- 
greth. 1 should like 
to describe Rowten 
Pot. on Gragreth, 
which is 805 feet 
deep, and Merc 
Cihyll, on Ingle- 
borough, with its 
huge reservoir, con- 
taining sometimes 
70 feet of water, 
held up in the 
heai1 of the lime- 
stone. Rut there 
is room left for only 
the briefest ac- 
(‘ounts of two of 
tli(‘ most famous on 
Ingleliorough, (iup- 
ing (ihyll and Alum 
or Heliii VoL The 
name of tin* latter 
is said to hint at a 
direct eonneeiion 
with Hades. 

From the higher 
slo|)es of Ingle- 
borough a charming 
beck flows down to 
the limcstom* level, 
about 1,000 feet 
above the sea, ami 
at (biping (>hyll 
disappears, with 
one leap of 804 feet 
sheer, into the 
mountain. Descents have been made seve- 
ral times by means of rope-ladders — a very 
trying ordeal, and much time, hard -labour 
and risk are saved by the use of a wind- 
lass. Seated in a bosun's chair, one is let 
down by the windlass in a few seconds, the 
return journey taking, however, from seven 
to ten minutes. I don't know which is the 
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Alum or Helln Pot 
One sees the waterfall above tumblinc:, aa it were, 
out of the aky and loting itself below in the misty 
depths where other falls roar down 
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finer sensation* One notes such scenery as 
would have given ideas to Dante himself 
— ^the darkness of the pit below, into which 
the beetling crags that wall the mighty 
shaft seem to iilungc headlong, crags soar- 
ing overhead info an unearthly daylight, 
and the water falling in front of you and 
around like a torrent of foaming light. At 
the bottom is a chamber 479 feet long, and 
110 feet high, where? there is room enough 
to build a cathedral, and beyond this a mile 
cf intricate passages have be(?n explored. 

Helln Pot, rKM) feet deep, is different, but 
not less impressive. Without rope-ladder or 
windlass, one may reach 
Helln Pot a rocky platform, a third 
of the way down, liy fol- 
lowing the course of an und<‘rground water- 
channel ; and from this point one s<'es the 
waterfall above tumbling, as it were, out of 
the sky, and losing itself below in the misty 
depths, when* other falls an* roaring down 
to tin* /iiial pool. The rest of the descent 
is a serious climb. Three hundred f(‘et down 


we pass beneath a lofty arch, and -come, 
at the end of a dungeon-like vault, to a 
deep swirling pool, with no visible outlet.. 
The subsequent course of this water has 
been accurately traced by means of colour- 
ing matter. It flows down and under 
Ribblcsdale, the river valley betiveen Ingle- 
borough and Penyghent, and passing under 
the Ribble itself comes up in the bed of 
a tarn on the farther side. Helln Pot must 
have existed, much as it is now, before the 
great lee Age. When that passed away, 
tlu)usands of years ago, vast heaps of debris 
were left behind, filling the bottom of the 
river valley, and burying the ancient w^ater- 
way. That is now a subterranean tunnel ; 
and far ovirhead the Ribble has carved for 
itself a new ehaniu*! through the accumula- 
tion of gla(*ial dt‘bris. But the river and the 
cav(* stream do not mingle their waters 
until, as in a gigantic siphon, the stream is 
forced up into the tarn by the pressure of 
the column of water in distant Helln Pot; 
the overflow runs gently into the Ribble 


Underground Agriculture 

How Subterranean Chalk Quarries and Even 
Catacombs have been Made to Yield Rich Harvests 


A MONdJ the many enrioiis methods of 
making an lioiu st pi'iiny devis<‘d hy 
ingenious people, tin* plan of turn- 
ing tlu* eatacomhs und(*r l*aris to aeeoiiiit 
for nmshn)om growing surt‘ly takes high 
plac(‘. History dot's not r<*eord tin* name 
of the genius who first discovered that there, 
and in nbandoiu'tl chalk quarries, were to 
he found in eonjunetion precisely the most 
favourable eomlitions of tem|H*rature and 
liumidity for the development of cn^ptogavis. 
It appt'ars, howt'ver, that a gardener named 
Chambry c'oneeivt'd the plan about a 
century ago of laying out niiishrooiii beds 
in abandoned subterranean chalk quarries. 


To-day th(* principle has been so far ex* 
tt nded that there are hundreds of miles of 
underground beds in cultivation. It would 
astonish the sculptors of the Middle Ages, 
who sought special varieties of stone for the 
adornim‘nt of Paris, if they could revisit 
their abandoned quarries to-day. They 
have been joined u}> until they form a 
inaze-likt* labyrinth teeming with human 
moles, w’ho cannot traverse their “ gardens ” 
without bending IcAv their heads, 

A visit to one of these subterranean 
farms is full of interest. The post, furnished 
with rungs, which we see inside the venti- 
lating chimney, provides access to the 
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Market Gardening in the Underworld 

In the Department of the Seine, France, 80 proprietort poaaeaa 250 underground nuiahroom-growing 
eatablishments, wherein 1,000 employee! labour 
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A Pampered Crop 


The erowere carefully maintain conditiona of 
vrarmth and ventilation which many a human 
being might envy. Obeerve the poet with mage by 
which the workcra deaccnd the chimney 


curious grotto, of which the walls are some- 
times a-glittcr as if with gems*. Looking 
along the narrow passages, one sees the 
scintillating rays of the lamps placed at 
intervals to guide the workmen ; the latter, 
like their crops, are pale from lack of sun- 
liglit, and the enervating atmosphere. 

The art of the mushroom grower consists 
very largely in adai>ting lcK*al conditions 
so as to r(‘nder them exactly suited to the 
recjuiremeiits of tliis very delicate crop. 
The prineijial difliculty arises from the 
enormous quantity of oxygen which the 
“breathing” of the mushrooms absorbs. 
When they arc eleprive*el of their full supply 
of air. their growth is arrested. It is, 
eonse‘qu(*ntly, newssary to ventilate the 
galleries thoroughly, and ke‘ep the air 
satiirat(‘(l with vajiour tliroughout their 
entire* k'ligth. as well as to take precautions 
against fluctuations of tenipcrature. The 
work is skilleel, and r((|uires incessant care, 
but the rewards are proportionate*, as the 
number of those who find it jirofitablc to 
engage in the industry testifies. 

In the de*])artment of the S(‘iiie alone, 
there* are 250 of these mushroom-growing 
e'stublishmenls. lulouging to eighty pro- 
prietors. The nuiiibeT of workers employed 
in this curious form of labour is more than 
1 , 000 . 

So skilfully is the industry organised that 
tluTc is seldom a slack season. The various 
galleries bear their crops in rotation. It is 
no uncommon thing for one proprietor to 
send up a ton or more of mushrooms in 
a single day. The annual value of the 
Parisian mushroom crop, exported all over 
£uro|)C, cx(»c(?ds £500,000. 

In addition to their use for mushroom 
culture, the caves arc employed by French 
and Belgian market gardeners for the 
purpose of bleaching other vegetables, or 
to produce them out of season. The cul- 
tivation of wild chicory provides one of 
the most interesting examples of this 
method, i^lthough chicorj" grows spon- 
taneously almo^ t anywhere, few people 
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On an underground market garden the various galleries are made to bear their crops in rotation. The 
annual value of the Parisian mushroom crop exceeds £500,000 


would care for it as a salad if it wore not 
cultivated so as to modify the bitterness 
of its tight and hairy dark gre(‘n leaves. 
The frugal Parisians long since found 


means to employ this vegetable and en- 
(livt* in tlu‘ salads they love st> widl. Holh 
are transformed in ehavaeter by earefnl eul- 
tivation in the eaverns of the nc‘tb(‘r\vorld. 


The Mystery of the Waterspout 

The Natural History of an Ocean Terror 
By N. F. WATSON 


T he demi-god of savage tribes in 
watcrlc*ss lands is that painted im- 
postor, the rainmakfT, tlu* wizard 
wdio, to some extent weather-wise, sum- 
mons from the elouds the rain whieh he 
brilliantly guesses is alKint to fall. The 
demon at whose appearanee the bohh^st 
mariner trembles is the rain-rnaker of tin* 
heavens, the much misjudged watersjxiut. 
It is questionable which is the more mis- 
understood — the sable citizen of the biu*k- 
woods who gains his living by pretending 
to make rain, or the actual thing wliich 
swallows up ships and crews by making 
rain which it is not understood to create. 
They that go down to the sea in ships 


have told us often and again how. out 
of the evehme, has sprung a whirling 
devil-elond whieh has siiek(‘d the waters 
of the ocean up to the very heavens and 
impiTilled every erafi witliin its sphere 
of opiTations. Well, the sailorman is a 
lovable*. ere‘cliileMis ere*aiiire‘, ami we must 
forgive his niisinter])retatie>n eif natural 
phenomena, and write* de»wn his de*finitie>n 
of watersjKHits in the be)e)k whieh holels 
his tales of riblxui-fislies iHeoine sea- 
serpents, of basking whales eonve rt(*d into 
the progeny of the monstrous Krakcn. 

But it is surprising that scientists should 
misinform us, too. Yet there is one 
naturalist of note who tells us of tlie 
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The Waterspout 


terror of the sailor when “ the waterspout 
riscH in fantastic shape ; ” and witness the 
observations of another most ehanninj» 
and ordinarily dependable writer, who 
assurers us that ‘‘ waterspouts are formed 
by two winds blowin^f in opjxisite diree- 
tions, and raisin^r or siiekinj^ up the water 
in their vortex/’ 

Ttiink for an instant what the effeets 
of this wouhl be. A ship eau^^ht by a 

waterspout would be flun^j 

Descending heavenward by the as- 

Column I f A 

eendin^j current of watcT. 

(iravitation wouhl recall it tc) its proper ele- 
ment, but its career to destruction w«>uld 
Ix'^in with an upward flight. A ship in 
an ascendin*; watersiuait would be in very 
much the condition of the ejjf^-shell tossed 
up by tlu* jet of water in a shooting: jralhay. 
Now, the men who survive waterspouts 
are noi many, but those who do, without 
reasoning from eaus<‘ to effect, have* r<‘ason 
to remember that the attack de velops, not 
from below k<*el, but from ove rhe ad. True, 
they may iind theanselves enveleipe'd in an 
aerial mae lstrean e)f sea-spume*, but that 
is e)nly a se-eondary and minor effiM't of the 
])he‘nome*non ; the fuuue*lle ei e*e)lumn e)f 
wateT, half a mile*, it may be, in he*i^lit, 
which se*neis battle*ship or e)e*ean tramp te> 
lie'i* detom, links the* e^leaieis auel the eK*e*au 
l)V a torrential ele*se*enelin^r e’olumn. 

The* waterspout riele*s in the whirlwind, 
thetu^h it eioe*s not dire*e't the* stetrm. It is 
the* chilet etf the* sunlight ; but Alpine* snetws 
aiiel tinkling bretetks of cetsy valle*ys, the 
waters e»f the he*avie*r euvan, the bre’ath etf 
])laeiel lake* anel murmuriii^r stream, the 
ie*e e>f the Arctic, the elew u})e>n the rose's 
ilainask elu*t*k, are ail ametnju: its ancestors. 
It is tlu* waywarel. be*ne*ve)le*nt slave of 
man wliich, upon an unpredicted saturnalia, 
manifevsts itse*lf as his most terrible enemy. 
It has been hot as steam, low down at 
the equator ; it has been, when seven 
miles high at the same spot, cold as the 
icy breath that slew Captain Scott and 
liis heroic comrades. It has drifted like 


a shuddering blast across the unmarked 
grave of Franklin, it has murmured through 
the trees surrounding the little clearing in 
whos(‘ midst stands the modest hut where 
Livingstone [lasscd to meet his Master. 
Im)!* the malevolent, all-destructive water- 
spout is but the vapour in the air, raised 
by the sun from avalanche and torrent, 
from the lofty brow of snow-ca[)pc*d moun- 
tain, from the steaming marslies of the 
C(piator. Wlicrever there is snow or ice 
or water, evaporation is constantly at 
work, repl(*nishing the atmosphere, and 
U depe nds on local conditions whether the 
moisture shall come liack to earth, drop 
by drop, b(*st riding as a eharger the im- 
palpa))le dust far-llung from a Krakatoa 
or V(‘suvius, the sand particles whirled over 
distant seas from deserts in which valiant 
explorers have* laid their bones to bleach, 
or the insoluble atoms btlehed skyward 
from London's myriad ehimm‘ys. Every 
raindrop has its (*ourser or its (*hariot ; 
there is a speck of dust at the heart of 
every globule of water that patters back 
to earth. And of such stuff as rain is, so, 
too, is the wat(‘rs|)out. The com{)osition 
of both is identical; only the method of 
delivery is different. 

What actually happens, then ? We say, 
and are wr(»ng in saying, that the water- 
spout is evolved by the 
c*yelonc. The waterspout What Happens 
is the outward and visible 
manifestation of purely local atmospheric 
disturbances. Its immediate progenitor is 
the whirlwind, whose path is bounded by 
paralh*] lines from a few yards to a few 
miles apart, but with an average breadth 
of about a (iuartt‘r of a mile. The cyclone 
may cover an area three thousand miles 
in breadth. One such has been traced from 
Japan, out over the Pacific, across America, 
over the Atlantic and Eurojie, to lose itself 
in the wilds of Siberia, there to chant a 
fitting requiem for Russian exiles, dead of 
broken hearts. The waterspout, as we 
have seen, is local, occurring over seas and 




A Ship Caught by a Waterspout 

(Drawn hy Sorman Wilkiuwn) 
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lakes, and even lar^e rivers, alone, or in the 
company of several other watcrsjjouts, all 
within defined limits. The w^aterspout will 
sink the stoiitc'st ship, by force of impact 
and volume of Hooding water, but a cyclone 
which lives up to its traditions, will exert, 
the force of Ti(‘arly 500 million horses, and, 
travelling? at fort y miles an hour, will employ 
for its rava<?(‘s air 100 miles in diameter, 
and a mih* hi^h, which air, thou^di we 
iKirrow its name as tlu* symlH)l of li)j;htness, 
weighs, in the aj?^re^ate, as much as 150.000 
ships of 10,(MM) tons ajiieec. Compared with 
force such as this the waterspout, child of 
th(‘ whirlwind, is but a trickle of water 


through a pinhole* as against the volume 
cast by the mightiest steam pump. 

Kven so, it is formidable enough. And 
yet it arises from wliat seems the most 


Muaicml 

Chair* 


simple and innocent of 
orij^ins. Near the surface 
of water lies a stratum of 


moist warm air. To this is carried a colder 


current. The colder air, bein^^ heavier, 
sinks, causing a rapid U|)ward rush of the 
warm<‘r air. H is the whole air-eireulatory 
syst<*m in miniature. The air. warined at 
the ecpiator. rises, expands, and drifts to 
the Poles ; the colder air from the Poles 


rushes in to taki* its place, and so the pro- 
cess jToes on. Hut with our waterspout 
the area of “ musical chairs," as we may 
call it, is limited. The heat<*d air of the 


low(‘r atmospheric strata ruslu's ujiward. 
leaving a jyrreatly lessened pressure. Imme- 
diately air from all sides ertiwds in upon 
tin* centre. With such a scramble of 


conver^in^ currents not all can reach the 
centre. Some are deflected Trom the stmijjht 
line and are caused to gyrate. They must 
reach the centre or its immediate vicinity. 


for they cannot po beyond, where the 
pressure is hiph. They miss the target as 
it were, but still seek to turn to the middle 


position vaeatt'd by the ascending column 
of air. And so in the twisting and wTithing 
of commingling l>attling currents vre have 
a sort of atmospheric joy-wdieel. In the 


rapid w'hirling thus set up, the air is for 
the most part driven outward from the 
centre into a funnel-shaped colunrn. Within 
this the remaining air becomes highly 
rarefied and cold ; its temperature descends 
Ik*1ow dew-point, and it must then pre- 
cif)itate its moisture. Tlie clouds, no longer 
supported by high atmospheric pressure, 
dif) rapidly downward and rest upon the 
swirling column. They themselves are in 
r<‘ality an agglomeration of tiny particles 
of water, and the moisture of clouds and that 
of the spinning hollow cone of air combine. 

Then we see the waters jK)ut assume its 
characteristic fiinnc*! shape, hanging with 
its apex dow'nwards. The w’ater condensed 
from the cending air and that from the 
clouds as w’cll, descends like a veritable 
Niagara, in an unbroken torrent, from 
clouds to sea. The ocean is violently 
disturbed by the battle overhead, and is 
caused to toss and foam. In that con- 
dition it contributes its frothy spray to the 
whole, drawn up to a small extent by the 
suction overhead, but influenced also to 
a great extent by the dow'n)K)ur, which 
calls forth a grc'at volume of reciprocal 
splashes. Hut the deluge wiiich makes the 
niariner''s heart faint within him is not the 
innocuous splashes of spray, it is that 
overwiuhuing deluge from the skies. That 
which a few' moments liefore w'as balmy 
air has been transmuted by the inimitable 
aleluMuy of Natiin* into a perpendicular 
torn*nt which may sink a Dreadnought. 

It is in the tropirnl seas that W’aterspouts 
are most to be feart‘d, for it is there that 
storms most succeed to 
calms ; there that still ^ Sweet Wetere 
airs are most h(‘ated by 
evajioration of. the sun-bathed waters. But 
in w'hatever latitude it appears, the water- 
s|x>ut is the offspring of sun and snow’ and 
sea and river, and w'hen it descends its 
w^aters are sw'eet as the sea is salt. This 
confutes the theorj' of the mariner and his 
dupes w’ho tell us that the waterspout is 
sucked up from the ocean. 
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How One of the World’s Most Ancient Monuments 
was Sailed from Egypt to London 


T he most fascinating and challenging 
object of its kind in London is that 
which no one goes to see. Cleopatra's 
Needle, with five and thirty eenturies of 
history, stands njion the Thames Kinhank- 
ment. Electric traincars, taxicabs, motor- 
cars, and dustcarts 
thunder past the live- 
loi g day, and pedestrians 
hurry on, heedless of the 
magic links by which 
that silent fingerpost to 
history associates tliem 
with the Greatest of 
St orics. Cleopatra's 
Needle w’as hewn and 
fashioned fiftc^en hun- 
dred years bi*fore Ca*sar's 
galleons first sighted 
Britain. It had grown 
venerable >vith years 
and history \rhen Eng- 
land w*as yet the home 
of savage cave-dw'cllcrs, 
when London was a 
swamp, when the pillars 
of Stonehenge were still 
unquarried. 


This jKithetic relic of the skill and glories 
of a (h*ad age was earvc‘d to comm(*moratc 
Thothmes 111., king of Egypt, who nigned 
ages befoie th(‘ (ireeks Jiad emerged from 
barbarism. It was set up at the great king's 
cajiital, wliieh is known now to us by the 
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III.— On the Sea Clcopatra’s Ncedlc 


Greek name of II<‘Iio[>o]is, City of tlie Sun. 
Torn from the red granite quarries of 
Syen(‘, it was transported, 08 feet in length 
and weij[(hin^( I M) tons, 700 miles to the 
saered eily, lianled, hy sweating' slaves, 
u])on wooden rollers ninninj^ on ^areased 
plal forms of timber, tf) the river, floated 
down the Nib? when the stream was in flood. 


prot^gi of Pharaoh’s daughter, played as a 
ehild at its foot, and its historian pictures 
the scene when “ the plague of frogs squatted 
and croaked on its pediment, the plague 
of flies blackened the ruddiness of its aspect, 
the jJague of locusts dashed in myriads 
against it, and the plague of darkness 
cloth(‘d it as with a garment.” The pillar 
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Prising up the Needle in order to build the framework under it 


then drawn again by human beasts of 
Inirden to tlu* eourt of the king, and set 
up to glorify his deeds and titles, and also 
to revereuee tlie suu-god that the regal 
idolater adored. And later Hameses the 
Great enrved his own style and story ii])on 
the second of its four laees, 

Thothmes was gathered to his iuthers, 
and Pharaoh after Pharaoh ruled, but the 
granite column, with its carvings and hiero- 
glyphics, towered serene above the land, 
while the tortured Hebrews groaned at 
their tasks beneath its shade. Little Moses, 


was towering skyward when Israel entered 
Kgypt ; it remained to witness her dejiar- 
ture. Age gave jdaee to age, and generation 
after generation of wise men from the west 
eaine to read the writing on the columns, 
Alexander the all-conqutTing camped at its 
foot as he rested on his victorious inarch 
to Memphis. CU'opatra, whose name it 
takes, two thousand and more years after 
it was carved, planted a garden of balsam 
in the lands that the olx^lisk overtowered, 
and caused the historic monolith to be 
floated down the Kile to Alexandria to 
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The Casing Finished 

grace the Cicsoriuin at Alexandria. TIktc 
the column passed another nineteen hundred 
years until its foundations being sapp(‘d 
by the encroaching sea. it fell, 1o be 
discovered, in 1801, by Sir 
Ralph Abcrcromby ^vho 
yearned to carry it away to 
commemorate the English 
victory that his troops had 
won within sight of the 
fallen storied j}illar. 

Alx*rcromby and his as- 
sociates actually subscrilx*d 
£7,000 towards the cost of 
transporting the monument 
hither, but the scheme fell 
through, as it did when 
Mehemet Ali offered it suc- 
cessively to George IV. and 
William IV. At last, after 
76 years of negotiating by 
his predecessors, Sir James 
Alexander, financed by l*ro- 
fessor Erasmus \Vilson, un- 
dertook the task of bringing 
the Needle to England. The 
monument became a ship ! 

It w*as enclosed in a huge 
steel cylinder, it w’as given 
a keel and rudder, and a 
deck and cabin for a crew of 


six. After subsiding on 
shore into a hidden tomb 
in whieh lay the remains 
of two preliistoric Alex- 
andrians, it was hauled 
i>y tugs into the water, 
where a halt-ton rook at 
once penetrated the 
cylinder and instantly 
foundered her. 

The damagt' was made 
good, the six good men 
ana true and the skulls 
4)f the Alexandriaus were 
got aboard, and away, 
in tow of the steamship 
0/ga, sailed Cleopat ra’s 
Needlt‘ from tin* land over whieh it had for 
so many ag(‘S hrcuxled. Prosptwiis gales 
favoured tlu' voyage for the first three 
W4‘(‘ks. i)ut a raging tempest in tlie Hay of 
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I koto: H.y. . 


The Needle fitted out as a seagoing craft ready to start for 
the Thames 
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Launched at Last 

No soonor woo tho NoodU haulod into tho wator than a half-ton rock panatratad tha cylindar* which foundarad. Tha damaga waa mada good 

and Ctaopaira*B Naadia aaltad from tha land evar which It had no long broodad 
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Biscay set the floating monolith pitching 
with such force that the captain of the Olga 
decided to cut her adrift with her crew on 
board. The ship's 
second officer cour- 
ageously called for 
volunteers to save 
the men on the Cleo- 
patra, and five tall 
fellows set out in a 
boat with him. to 
be swept almost in- 
stantly to destruc- 
tion. Inspired by 
this tragic heroism, 
the captain of the 
Olga got a line on 
board the N(‘edle. 
and warped a boat 
out to her by nu‘ans 
of which her crew 
was rescued. After 
that Cleopatra’s 
Needle, in her cradle 
of steel, went adrift 
in the Bay, >\ith 
none to steer or 
control, and only 
the remains of two 
ancient Kgyjit ia ns 
on board for crew. 

When one considers the difficulties attend- 
ing this enterprise in spite of the vast 
strides which enifineering science has made 
in modern times it is amazing to relleet 
that this task of transporting giant mono- 
liths by sea was successfully aeeoniplishid 
by the ancient Bomans, who carried 
obelisks across the M<*diterranean from 
Egypt to Rome in specially constructed 
ships. 

Sixty days passed, and then came home 
news that the Middlesbrough ship Fiiz- 
maurice had found the Needle careering 
placidly along 90 miles north of Ferrol, 
and had towed her into the Spanish har- 
bour of Vigo, a profitable undertaking 


for the owners, who earned a couple of 
thousand j^oiinds by their st rvices. 

The monument eventually came home 
lowed by an M.P/s 
yacht, and, chargcxl 
with copies of the 
Scriptures j>rinted 
in ‘J.M) languages, 
with current coin of 
the realm, with toys 
and tops and pipis 
and other reprtsen- 
1 alive trilles of 
nineteenth century 
production, was, on 
September 1878, 
set up on the Km- 
bankment, to begin 
the t bird stagi* of its 
long career. TIutc 
is no more romantic 
)nomiment in Lon- 
don; there is n<»ne 
mor(‘ ninol(‘ from 
the (M iitre of human 
i n t er(‘st , noiu* so 
little regarded. The 
mule but storied 
witness of the s|)leii- 
dours of Egypt, of 
the coming of the 
Plagues, of the Exodus, and of the trans- 
cendent glories and beauty of (’leopatra, 
for whom Mark .\nt(»ny flung away half u 
worhl, merits more* sympatla*tie if not more 
reverential interest and regard. 

Who knows what things this veneral)le 
monument is still destined to witness? 
There seems no reason why (1eo|)atra’s 
Needle should not still endure for tiiirty 
centuries to come. Will there then dwell 
beside the Thames a rae<* of supermen, 
with powers beyond our wildest dreams, 
or will th(* Needle scornfully look down 
upon a race from which, as from 
ancient Egypt, it has watched the glory 
depart ? 
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The Kraken 

Not a Mythical Monster, but a Giant 
Cuttle-fish the Nightmare of the Deep 

By FRANK T. BULLEN 

Attlhor of “ '/'///* (‘rune of the ^Cachalot'" 


P RIMEVAL mnn, for u very easily 
understood reason, looked expectantly 
for sound liiii);; blood-curdling toetnerge 
from that inseriiiabic' depth when on he ven- 
tured his frail craft. And Avhen occasion- 
ally mvwthinn was revealed to him, even 
though that something did not approach 
his nnuital measurements, made before 
ing it, by many a rood, he is not to lx* even 
liglitly c(»nsur(*d or scoffc‘d at for fantas- 
tic exaggeration. Especially rememlM^ring 
what has been done in that line in our own 
(lay, and by folks without any of their 
an<*esturs' excus<‘s. 

Moreover, it must be admitted that 


lh*sides, to our primitive observer, there 
would be also present some dim and awful 
image* of a dragon or a vast s(»r}>ent inti- 
matcly associatcxl with the shadowy reli- 
gion of th(»se far-off days -a monster whose 
size and shape and purpose were all equally 
indefinite, and equally dreadful. When 
such soul-sluiking ideas became (concreted, 
as it wen*, in sueh a vision as I have hinted 
at, then* can be little wonder that such 
appearanc(*s wen* exaggerat(*d, and that 
the supermen of those days recorded not 
what they or their informants saw, but 
that whi(*h their imaginations dictated to 
them, and drove them to clothe in such 


never, since luiin appeared upon earth at 


Awful 

VUionn 


any rate, has the* land 
been able to furnish us 
with such awe-inspiring 


visions as (K*casionally arise from the mys- 


teri(»us abysses of ocean. In these later 


days, owing to a plethora of marvels, each 
greater than any achievement for which our 
nnc(‘stors would have (*onsign<*d oneanotluT 
to horrible di*aths, we have largely lost the 
faculty of wonder, yet still we are often 
comp(*lled against our educated wills to 
marvel when some living monster of the 
sea is }>leas(*d to exhibit itself to us. It 
is not then so ditlicult to imagine what 
must have been the feedings of our primi- 
tive aiUTstors, when they saw a gigantic 
cuttlefish sprawling ujK)n the sea-surface, 
or cntanglt*d with a sjierin whale, by which 
it was being steadily devourc'd, or loath- 
somely crawling over some sea-girt reef, 
its living network of tentacles extending 
for over 100 square yards. 


language as they were able to use. 

Now, (*ven if we admit the ( vidence of 
those scribes who have given such horrific 


descriptions of sea- 
serpents, that they have 
unwittingly done their 


The KraKett 
Described 


l>est to render all belii*f in such a creature 


impossible, it may be flatly stated that 
it could never surpass in aw'fulness of 
appearance and |x>tentiality of horror the 
gigantic cuttle-fish, which is the food of 
the sperm whale. Exaggeration in such 
a case is folly, for the actual creature b 
large enough and hideous enough to satisfy 
the most morbid craving after horror. 
Even the sjH'ctacle of the octoiK)ds in an 
aquarium often makes a beholder feel sick 
or a child shriek with terror, although they 
art* safely separated from the gazer, and 
are of puny size. 

What, then, ought we to expect from 
the vision of a gelatinous cylindrical body 
some fifty feet in length by twenty feet in 
78 




Kraken versus Sperm Whale 

{Drawn by Arthur TwufUi 

the titanic struggle oetween the Sperm Whale and the Nightmare of the Deep, sharks appear like 
jackals round a lion, and may even assist in the enormous squid’s destruction' 
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The Periscope 


circumference, its ground colour a dirty 
white, its decoration splashes of reddish- 
brown ? At one end of this great flabby 
cylinder there is fixed a broad flexible fin, 
at the other, wobbling easily within a huge 
collar, a head that almost seems to mark 
th(; limit of Nature’s most sardonic efforts. 

In circumference this head is greater 
than the l>ody, and set in each side of it is 
an eye, lidless, dead black 
The ^ral^n • (.xpressionl(‘SS, of the 

almost incredible dia- 
meter of twent y inches to twent y-four inches. 
Aliovethese eyes, and surrounding a mystcTi- 
ous abysmal and ever- working mouth, spring 
outwards a circle of arms, at their bases of 
the thickness of a stout mairs waist, and 
at their extremities thirty fe<*t or forty feet 
away, ta|)(‘riiig to a whip lash. At least, 
this is so as n‘gards eight of thciii, the 
other two, which are nearly double the 
h*ngth, (h'lnand a separate description. 

On the inner side of each of these* eight 
tentacles are thickly set, like j)ustulc‘s, 
circular depressions, ranging downwards in 
size from an ordinary soup-plate. F>ach is 
a natural air-jiump actuated by the bruin 
of the monster, and each has, in addition, 
set round its rim a row of tigerisli claws 
to assist in holding on to pr(*y. In the two 
long tentacles, which resemble the antenna; 


of an insect, and probably serve much the 
same purpose, the member is smooth and 
uniform in thickness (it is quite thin as 
compared wdth the other tentacles) until 
wdthin a foot of its end, where it broadens 
out like a paddle, and is furnished with 
suckers like the other tentacles. 

Now', all these lethal arms, like a living 
netw'ork, are ever moving, writhing, w’ay- 
laying prey, and conveying it to the never^ 
satisfied chasm in the centre, where is to 
be found the only bony part of the monster’s 
.structure, a huge black horny beak, very 
similar to that of a parrot. Apparently 
nothing eomes amiss to that maw', certainly 
nothing that is brought to it by the for- 
aging arms. And ever there pours from a 
cloaca in the limber neck a brownish fluid 
(sepia) which b(‘dims the w'atcr, and renders 
that ghastly shajx* invisible to honest fish. 
Also, and establishing some devilish con- 
iK'ction b(‘tw'(‘en tin* two, this fluid is 
highly impregnated w'ith the odour of 
musk, as is the crocodile. 

When the existence of such a creature 
is realised, we are not only inclined to 
pardon the childish exaggc‘ration of the 
early writers, but to feel a sense of satis- 
faction that such a noble giant as the sperm 
whale should make his staple meals off 
such a chimera. 


The Periscope 

The Vigilant Eye of the Sohmarine 

By CLIVE R. FENN 

M arvellous though it undoubt- Drebble, a Dutch doctor, made a successful 
edly is, the submarine is not so essay with a submersible. In 1775, David 
modern a conception as most people Bushnell was experimenting with his Ameri- 
suppose. So long ago as the early part can Turtie ; in 1801, Robert Fulton was 
of the seventeenth centur>’, Cornelius V^an similarly engaged in France; and, duriqg 

8o 



The riser of the Deep 
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the Anicriean Civil War, the Confedoratrs 
sank the Homaioric by employing one ol 
these vessels. 

On September G, 18.56, which was the 
day Emperor Alexander II. was erowned 
at IMoseow, the in^jenions inventor. HaiK‘r, 
was provin;? the sueeiss of his snbinariiU' 
eraft by remainin^j under water in it at 
Cronstadt during all the hours of that 
iinposinfj pa^t'ant. On his emergimcc* h(‘ 
was entliusiastieally received, but it is 
doubtful whether the onlookers heard the 
music of the Russian Imperial hymn, 
loyally played below the surface by tht* 
orchestra wiiich Bauer had tak(‘n with him 
into the de])ths. 

These (‘arly types an* but a memory now\ 
Their great fault was that tiny wtre 

blind.” Submersion, onei* aeeom|>lish(*d, 
blotted out the whole jianorama of th<‘ se as 
above. Many attempts have ht‘en made to 
eonquer this radical defect, with varying 
success. It r(‘main<‘d for the clever adaptn- 
tion of the I^’u'iple of tin* (‘amera ohscura 
to overcoine^lli* dilliculty. 

Clever and fertile inventors have pro- 
duced a wonder of ojdieal ingenuity called 
the periscope. This instrument is a straight, 
hollow tube, which jirotrudes above tin- 
water when the boat is submerged, and 
terminates in the steering chamber of tin- 
submarine. It contains an arrang<-ment of 
mirrors and lenses, so j>]a(*ed thiit objects 
above water are n-lleeted down to the eye 
of th(‘ oflicer in command. 

When the command to “ trim ship ” for 
diving is give n, the* bridge is removed, the 
conning towt-r sinks lower and lower be- 
neath the surface of the sea, and the tube 
of the periscope is projected upwards until 
it alone appears above the w-ater line. Tin- 
duty of the submarine is, of course, to 
strike in the dark. It glides on through the 
shadow's of the depths, its presence? only 
indicated, and that to the most vigilant 
eyes alone, by the slender tube of the peri- 
scope, which is less than 6 inches in dia- 
meter. This tube is, indeed, the eye of the 
6 



The Periscope 

The tall structure in the centre of the submarine 
is not a mast but a wonderful optical instrument 
which, when the vessel is submerged, enables 
the officer in charge to inspect the surface 




The Eye of the Submarine 

(Dmtrn iy H, W'. 

Its prMtnce unsuBpaetad by tha Ut*er crah upon tha aurlaca. tha aubmarina |Nir^ ha quiet way 
beneath tha wave, unaean itaelf. yet, thanka to the periacope, obaervinc triend and foe 
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submarine, the link which connects the 
intrepid crew with the outer world. 

On the most modern boats, two of these 
tubes are provided, so that there are always 
two pairs of vigilant eyes on the watch 
against any eniergency. Continually re- 
volved at a high rate of speed by an electric 
motor, the mirrors bring into focus the 
whole of the panorama, and the Lieutenant- 
Commander can follow in the smallest ddail 
what is passing above him. locate the vessel 
which he has orders to destroy, and protect 
himself by sinking out of harm's way Avhen 
danger menaces him. 

t’sually, the top of the periscope n-mains 
about 18 inches above the waves. Of course, 
the crew arc in utter ignorance of what is 
going on, except for what they glean from 
the sharply rapped-out orders which it is 
their duty to obey. Swift obedience and no 
nerves — no thought of the sudden death 
which may come at any monient — are th«‘ 
prime virtues under water. Thanks to the 
periscope, the commanding ollicer can see 
the hostile xffk'l he is out to attack, though 
she is ignorant of his presence, and of the 
deadly peril momentarily menacing her. 


In one way the perisco|>e adds to the 
risks run by the submarine. If the tell-tale 
little tube is sight«‘d. riding just almve tlic 
crests of the waves, a lucky shot from the 
enemy may pierce the submarine's skin, 
and send it for ever to the bottom. 

Even in times of pt'ace tlie periseo|)e is 
essential to tin- submarine's sjifety. As the 
Scii-nfifir Avurican says : Wien operat - 
iug just under the snrfm’c. whew it can see 
without being s<-en, the craft is in far 
gwater danger, because it must depend 
upon its own alertness and agility to keep 
out of th<' way of other boats. 'J'hc latter 
can hardly be expected to notice the incon- 
spicuous periscope tid>e projecting from the 
watc'r in tiiiu- to turn their great bulks out 
of the <langiT course.” Moim-ntary in- 
attention, therefoie, in the more crowded 
” traflie lanes " about our coasts may easily 
mean the d<‘aih of all on board. 

It may be that even now, with the peri- 
scope, tiu’ submarine is myopic, but before 
it was blind. Now the upper s(‘as can be 
viewi-d from tlu' depths in a mnnn«-r which 
not Kmg since only seemed possible to the 
powerful irnaginatiou of a .hdes Verne. 


Watching for the Periscope’s Tell-tale Wake 

In one way the periscope adds to the risks run by the submarine. If the teU-tale tube Is slKhtad, 
riding just above the waves, a lucky shot may send it to the bottom 
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A Gave at Endor 


Even to this day the famous limestone caves at Endor are inhabited 


T llVj 'WontliT is, not that mankind 
ever thvclt in vnws, hut that many 
m<*ml)(*rs of tli<* race continm* to do 
so in civilised Kiirope to-day. Some of our 
modern irojjlodyit's are quite respectable 
peoph*. living in homes of tolerable com- 
fort, with many of the graces attaching to 
more ordinary pla(*es of habibition. Of 
et*rtain otluTs th<‘ pliysical and moral con- 
dition is little better than of those who 
dwelt in eaves during; the Stone Atre. 

To early man the ready-made shelter in 
the nH‘ks was a house provided by Nature. 
Armed with weajKms of lK)ne and flint, he 
had to eonipete w'ith the animals on fairly 
equal terms, both for existence and a home. 
And the anituals he had to contend with 
were formidable creatures indeed. In 
Somerset, in the Hyena Den, close to 


Wookey Hole, his remains have been found 
in close association with tliose of many 
animals now lon<; extinct. Hard by the 
ashes of his fires masses of accumulated 
Inmes were found, showing; tliat the cave 
was sometimes the resort of man and some- 
times the lair of hyicnas. The cave lion, 
tlu* eav(‘ bear, tlie brown and the ^rrizzly 
Inar. wolves, ('Iks, the wcHilly rhinoceros, 
and the mammoth pastured in the forests 
of the Mendip Hills and the Plains of 
Sedm‘nu>or. 

In tiu* later Stone Ape, a time long before 
the (lawn of history, yet so many centuries 
nearer our own time that it might w*ell 
bo called a modern period, the Neolithic 
men occupied these caves, but, as a rule, 
not as a continuous dwelling-place, and 
they continued to be inhabited during the 
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Bronze and Iron Ages, right on into the 
realm of history. 

. Ten years ago, whilst a party was ex- 
ploring the main cavern of Wookey Hole. 
I was let down into a hole in the 
floor, and in a bcll-shapcd cavity found 
a wooden spade and shovel. Th(\se were 
among the first finds of a great seric*s, 
ivhich have enabled us to picture in every 
detail the daily life of late Celtic and 
Romano-British peo})le. who lived in this 


But the districts in Franco where Paheo- 
lithic man resided in caves are still ful' of 
troglodytes. On the W^z^re and the Dor- 
dogne, on the Loir, the Loire, the Dronne, 
and the Seine, in the chalk and limestone 
hills, good-sized villages have Invn half- 
hollowed out of the rock, and half-built 
against the sheltering cliffs. At Les Kyzies, 
a well-known hott'l, the Auberge du l^iradis, 
has its guc*st -chambers cut in the rock. 
At Tro, on tlu* l-oir, a tributary of the 



Santa Clara ClifT Dwellings 

Not only do the cave-dwellers occupy existing recesses, they carefully pick away the soft rock to 

hulluw out homes for themselves 


roomy, comfortable, and well-defended cave 
from somewhere about 500 n.c. to tlie 
departure of the Romans from Ifriiain. 
Far more than a hundrc'd tons of the 
material forming the cave floor have bec*n 
carefully sifted, and a rich and varied 
aiiseniblage of tools, utensils, ornaments, 
human and animal iKines, and tnu^c^s of 
food-stuff, hits lK*(‘n recovered and placed 
in the Wells Museum. 

In Britain, except in one or two places, 
where the situation is very inviting, there 
are no rock-dwellcrs at the present day. 


Loire, a chalk hill is honeveombed with 
dwellings cut om* above another, their 
wells, drains, and chimneys curiously mixed. 
A street of houses runs along tin* base, 
built against tlie cliff, with rooms quarric^l 
out lH‘liiiid, and und<‘r the road are store- 
rcK>ins and stables, over which heavy 
tralfie is, of courses strictly piohibite*d. 
.AImivc many e»f these* villages the chimneys 
stick out e>f the ground in the midst of 
gardens and vineyards. The sanitary con- 
ditions are not muerh bcjtter than when man 
ivas content to live in the same kind of 
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Moles among Men 


The troglodyte of Tunis digs until he has attained the desired depth, and then excavates five holes in 
the sides of the pit he has ntade, one to form a passage for ingress and egress, the others to form 
rooms. His furniture he cuts out of the solid rock, as he requires it. Observe the large grass baskets 
which hold wheat and barley. In the wall of the pit are cut niches that act as granaries 
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cave as satisfied the hyaenas, and flung the 
refuse of his meals about the floor. 

The most poverty-stricken and degraded 
of all these modern cave-dwellei*s are prob- 
ably the inhabitants 
of Ezy-Anet in the 
valley of the Eure — 
the sauvages, as th(*y 
are called — but even 
they are not without 
their bit of garden, 
gay with flowers, in 
front of their mis<‘r- 
able lairs. Xo bet- 
ter, morally, but a 
great deal better off 
.n their eomfoits, 
and even luxuriis, 
are those sturdy 
beggars, the gitani 
of Granada, in 
Spain. Set amidst 
picturesque sur- 
roundings, with 
masses of cactus 
draping the slopes 
above them, and 
hanging down the 
caves, the fronts of 
their underground 
dwellings are neatly 
whitewashed, and 
the interiors spac- 
ious and clean. 

Ample bedsteads 
with showy cover- 
lets, cooking uten- 
sils of brass and 
copper, and the gay 
dresses of the in- 
habitants, show how well the gitani know 
how to exploit the public benevolence. 

The strange cave-dwellers of Tunisia cut 
their houses out of the plastic clay on their 
high plateau, bctw*ecn the coast of Tunis 
and the Sahara. A huge circular pit is 
made, a kind of round courtyard like the 
central space in a Moorish house, and in 


the sides of this the rooms are hollowed, 
smaller holes arc made for storing grain 
and other things, and a passage is dug 
connecting the subterranean home with 
the outside world. 
There are a numbtT 
of these villages, 
and one of them 
approaches the di- 
mensions of a town, 
having some three 
t hotisand inhabi- 
tants. Tlu're is. pcT- 
ha})s, no clearer in- 
stance on tlu‘ face 
of the globe of an 
instinctive propen- 
sity for burrowing 
on tlie ))art of man. 

It will be ob- 
served that most of 
these modern cave- 
d winnings have b(*<‘n 
made artifieially. 
and arcs eonsecpaait- 
ly, different from the 
earliest dwellings of 
the kind ; but too 
iiiiieh nnist not be 
made of this dis> 
tinetioii. The manu- 
factured (*ave is an 
obvioiis develop- 
ment of the natural 
(?ave, and is often 
blit an (‘iilargement 
of it. In countless 
insiariees it is al- 
most impossible to 
ttJI whether a cave- 
dwilling is entinly artificial or merely a 
dee|x*ned and expanded cav<*. In the 
course of time, the cave-dwelling took on 
arehitc-etural features. There is a cave-city 
of mysterious date and origin near Tiflis, 
ill Transcaucasia, which is a notable in- 
stance, and others decorated with sculptures 
and paintings might be named. 
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Old Havasupai Woman 
This aged cliff-dweller is 112 years of age 





THE “PALACE” IN MANC 

by 

The remains of the cliff-dwellings from which this reconstruction was made are wonderfully complete. A remark 

been wellnigh impregnable if defe 



N'VON, COLORADO 

l*hotograf>h) 

the immense number of rock -chambers for the ttoraife of food. In its prime this "palace” must have 
w determined warriors 
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Big Guns 


Underground 

Churches 


The magnificent temples cut in the rcKks 
in Ceylon and India are fx^hap. the most 
famous example's of cave 
archiU*cture. There are 
others in Abyssinia, and, 
in the country of the French troglodjlcs, the 
underground churches of St. Emilion and 
Aiilxterre are lofty and impressive fanes 
cut in the rexk with a rude but ge'nuine 
art, akin to that of the early mediaeval 
ehii relies. There is one at Royston, very 
richly ornanient^'d with sculpture*, and a 
few ye*ars ago I was let down on a rope 
into a curious iinde*rground chantry, just 
discovere*d, ne*ar Ingress Abbey. 

The* C'atju*e>iiil>s, which we*re so largely 
use‘el for the elis]K>sal e>f the* dead, contain 
iiiiinereKis chure*h<*s, where the C hristians 
we>rsliippe*d in time* of pe*rse*ciition. Cata- 
eeunl>s exist neit only in Heniie, where it 
is said 1lie*y are so e*xle*nsive that if all 
the* passages were* slre*lehe*el out in a line 
they we>uld run from <*nd tc) end of the 
Italian p(*iiinsula, but also at Naples and 
Syracuse*. A large part of Paris is built 
over vast eataeoiulis. Aiichorite*s’ ee*lls 
were* freepieiitly curved out e>f the* rexk 
in Nedtiiighamshire and DerbyshiiT. There 
is a suite eif rcxaits ending in a small eha|M*l 


at Anker Church on the Trent ; at Dale 
Abbey there is a smaller one ; and I know 
another, with its crucifix clearly visible in 
the rock-wall, cut in the hard millstone 
grit on a Derbyshire tor. Not far from 
Nottingham Castle, the remains of an old 
monastery, excavated in the soft sand- 
stone, are still visible. In Shropshire there 
is still extant the cave stronghold where 
the outlawed Humphrey Kynaston housed 
himself and his horse, and defied the 
authorities for several years in the time 
of Henry VII. 

Mention of Kvnaston’s hold almost in- 
oik's one to write* at length of the use of 
caves and underground 
MorkinRS for purposes of 
refuge and d(*f(‘nce, as well 
as of strongholds cut in the face of impreg- 
nable crags, A handful of men could hold 
one of these strongholds against a multitude; 
and at the last gasp, even if overpowered 
by nnmlxrs, they could flee from stage to 
stage, and at last esca|x^ by concealed 
passages into the rocks. Once more these 
cliff-fortresses, like, yet unlike, the cliff 
strongholds of Arizona, became a formid- 
able weapon, used both by Catholic and 
Huguenot, in the Wars of Religion. 


Big Guns 

How our Dreadnoughts* Teeth are Manufactured 


By CAPTAIN J, H. HARDCASTLE, RA. 

W HEN we sec a big warship lying in 
the oiling, her funnels, her masts, 
her sailors, and her conning tower 


and bridge are the first things that attract 
our attention. When she salutes, the boom 
of her light guns compel our ears and the 
smoke seems to hide her hull like a cloud. 
But of her real fighting strength nothing is 
visible except the long muzzles of her sixty- 


ton guns, protruding idly from the sides of 
the turrets and looking more like spare spars 
or scaffold poles than engines of destruction 
and of death. Yet they are the very 
reason for the ship*s existence, and, urith 
her armour, are in fact her very soul and 
essence, distinguishing her from every 
other type of ship afloat. 

Iron is the raw material in the shape oi 
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pigs from the blast furnaces where the 
ore is smelted and reduced to cast iron, in 
which form it is bought by the great 
ordnance firms by the thousand tons, 
bulking about 6 tons to the cubic yard. 
The first step in the fashioning of a piece 
of heavy ordnance 
from the raw pigs 
is to convert the 
iron into steel. 

This is done in a 
Siemens-Martin fur- 
nace, under the 
supervision of skil- 
ful chemists, who 
see that the correct 
ingredients are 
added in their tiny 
proportions, and 
that the impurities 
are burnt out to 
the last trace before 
the furnace is tap- 
ped, and the cauld- 
rons filled for run- 
ning into the mould, 
i^ut here at the 
outset it will be 
well to explain the 
duties of the thing 
about to be made. 

Its work is not to 
make a roar or a 
cloud of smoke or 
to ease the tax- 
payers’ pockets, or 
any of the thousand 
and one things 
which rise to the 
ordinary mind on hearing the word gun. 
It is designed, and built, mounted, and 
fired, for the sole purpose of causing a 
terrible explosion at a predetermined 
moment in a room, full of people and 
valuable machinery, in another ship several 
miles away, whose walls are made of steel 
armour a foot thick, and hard enough to 
defy all the burglars in the world. 


To do this its shot has to contain several 
pounds of lyddite. It must also be strong 
enough to smash or l>ore through the stout 
iron walls. Further, it must carry the 
lyddite safely through the hole thus made, 
together with the appliances necessary to 

exphnle the lyddite 
a hundredth of a 
second after first 
tcniehing the out- 
side of the walls. 

The power neces- 
sary for penetrat- 
ing the armour is 
derived from the 
shot's own weight 
and the velocity at 
which it is moving 
as it strikes. Its 
striking velocity is 
the balance left 
over of the sp(‘(‘d 
with which it left 
the nozzle of the 
gun, after the air 
through which it 
has moved has 
siil>truet(*d its toll. 
What that toll is 
may be faintly 
legalised by trying 
to liold a hat out 
of the window, in 
an expn^ss train, 
at full speed, and 
recollecting that 
the gale then felt 
is a flat calm com- 
pared w'ith the tor- 
nado experienced by the shot, as it starts 
wdth a velocity of 2,500 feet a second, or 
1,700 miles an hour. 

This speed is derived from the chemical 
energy locked up in the powder charge, 
which energy is released by firing it in 
the gun. The gas so formed presses on the 
base of the shot and forces it along the 
fifty-foot barrel with an acceleration ten 
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The Birth of a Big Gun 

When the Siemene-Martin turnare haa been tapped 
mighty cauldrons pour the molten steel into great 
ingot moulds 


91 



V- — Man and Progress 


Artificial 


Big Guns 



/•i f /I ■' V." I- ; .1 

Lowering the Jacket 

Should a mistake be made and the heated jacket 
allowed to seire itself on to the barrel too soon 
enormous loss would result 


thousand times as great as that of gravity. 
The pressure developed to produce such an. 
appalling effect is prodigious, and amounts 
fit its greatest to some forty thousand 
|K)unds on each square inch or nearly three 
thousand atmospheres, in comparison with 
which the ])ressure in the cylinder of a 
inotor-ear, or in the barrel of a shot-gun 
is merely a gentle squeeze. 

The shot itself weighs over half a ton, 
and the cartridge contains about three 
hundredweight of cordite — a smoke Jess 
powder, first cousin to dynamite and blast- 
ing gelatine, hut e»f a more amiable dis- 
position. It is equally strong, hut tamer. 

When the melted steel has set in tlie 
moulds, it is turned out as a solid ingot, 
and work is b(‘gun upon it as in any black- 
smith's forge, hut on a titanic scale. A 
hundred-ton steam hammer used to V>e 
employed to rough out the sha|>c of the 
gun barrel, hut now an enormous hydraulic 
priss is used with more certain results. 
After shaping under the press it is rough 
turned on a lathe, by half a dozen or more 
tools at one(‘. each cutting its slice as easily 
as if from ehrese. though the steel parings 
are lilue with the heat d(‘veloped in cutting. 
After rough turning comes tiu* fine turning, 
to tlie linislied dimensions of the particular 
portion of the gun it is to be. 

The actual gun consists of many tubes 
slipped over one another and named after 
the letters of the alphabet. A is inside, and 
seorehi'd by the powder gases. H goes over 
A. and so on, the outside tube of all being 
called the jacket. 

The A tuln* (‘xt(‘iuls the whole length of 
the gun. The B tub(‘ is over the breech 
end. and is so true a fit that it lias to be 
warmed to expand it before it will slip on. 
The C tube is over the muzzle end, but 
overlapping the B tul>e, to which it is 
loeketl. lengthwise, by a sort of bayonet 
joint, needing a small twist to engage after 
slipping over. The most extreme care is 
necessary in gauging the interior to ensure 
proper finished dimensions, and micrometer 
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Three Stages in a Big Gun’s Growtn 

1. The white-hot ingot in the hydraulic preaa, which roughly shapes it 

2. The roughly-ehaped ingot being turned and worked upon simultaneously by eight cutting tools 

3. The finished gun in the examination shop, awaiting rigid tests before being passed lor service. 
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measurements of the ten thousandth part 
of an inch are very frequently essential. 

A further complication is introduced by 
the effect of the shrinkai^e of one tube over 
the oth<T. The inner one 

Precice contracted by the pres- 

Meaaurementc . ... 

sure of the outer, and this 

contraction may amount to the one* 
hundredth part of an inch, and has to be 
preciscrly anticipated and allowed for. 

The final treatment of each piece before 
assembling consists of oil hardening and 
tempering to give the metal the pn>per 
tc^nacity and ductility. It is no easy matter 
to heat and c]uench a long thin tube without 
bending or warping it a fraction of an inch. 
It is carefully heated to the rexjuired 
temperature, and th(‘n lowered end first into 
an oil well, whence* immediate*ly a cloud of 
evil-smelling smoke arise^s. 

All the parts being now finished and 
carefully inspected by a special staff and 
passed correct, the assembly begins. The 
most striking sight is the fitting of the 
shorter tubes round the Icmg barrel, or 
A tube. The A tube is lowered into a 


deep pit or well and fixenl in an absolutc*ly 
vertical position. The huge B tube, or, 
perhaps, the jacket, is heated to a calculated 
temperature to expand it to such an amount 
that it will slip on, and also to that pre- 
determined amount which will cause it. 


whc*n c»old, to grip the barrel with the 
rcHpiin'd tc*nsion to lu'lp it withstand the 
pressure* of the powder gas. 

It is then quickly lowercnl over the barrel 
and trc*atc*d with heat and cold, as required, 
to enstire uniform shrinkage. One part 
may have water fmiii n hose played on it 
while another part will be %varmcd by 
nu*ans of rings of gas jets. 

No exact procedure can be laid down, 
as such a piocess can only be successfully 
employed after long practice and experi- 
ence. Naturally no measurements can be 
taken, yet, should a mistake be made, and 
the outer tube be allowed to seize on to the 


barrel before it is properly in its place, it 
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would entail most expensive operations to 
rectify the mistake. Possibly the jacket 
w ould have to be cut off in pieces and spoilt, 
wasting all the expensive work already 
done on it. 

Fomierly guns were built up entirely 
of tulies shrunk on to one another, but 
wire guns are now in almost universal use, 
thus reverting to the earliest method of 
m^inufacture of the date of the battle of 
Crecy, when the barrels were made like beer 
barrels and hooped up with copper tapes. 

The wire nowadays is wound on in layers, 
like a reel of cotton, on to the A tube. 
The obvious advantage is that each tiny 
j)iece of the* metal taking the strain of the 
f)owder gas can be subjected to the closest 
scrutiny, l)C‘fore lx‘ing incorporated and 
hidden from view. Flaws may occur in 
thick masses such as those used for B 
tubes or jackets, and no care or ingenuity 
can detc*et them. But each yard of wire 
can Ik*, and is, t<*sted up to 100 tons to 
the square inch, before use, so that no 
Haw can be overlooked. To protect the 
wire from accidental injury a jacket Is 
shrunk on outside and holds everything 
securely together. 

The gun, being now built up, is sent to 
the rifling machine, to have the grooves 
cut along its inside which 
give the necessary spin to the 

the shot. The rifling bar, 
as the tool is calletl, is provided with a single 
cutter. As the cutter is drawn along the 
inside of the bore it is gradually revolved, 
and so cuts a spiral instead of a straight 
groove. As the rifling must be perfect, 
the slightest mistake will result in the 
spoiling of the w^hole gun, which by this 
time lias had many thousands, or tens of 
thousands, of pounds* worth of work put 
into it. 

Needless to say the machinery is of the 
most perfect description and arranged to 
be independent of human aid. When once 
adjusted and started it is automatic and 
setf-controUing, and, apart from the break- 
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The Bull*dog*s Teeth 


The photo showe the mounted complete and ready for aervice on board a Dreadnought. Since 
the firing of 200 rounda, each paaaing through the barrel in one-fortieth of a aecond, may wear out 
the A tube of a big gun, ita actual working life may be no more than 5 aeconds. 
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ing of the cutting tool, all risk of accidents 
is diriiinated. But, vvvn so, accidents do 
eK’(?ur, and the maker tinds himself with 
all that moncry's worth thrown on his hands 
to do th(‘ best he can with, ^'cnerally 
resulting in the ^un having the damaged 
tuber removed at jrreat expense, and the 
^run held as a reserve or used for proof firin^j. 

The illustration shows the riding-tool with 
the cutting heael just cmer^rin^ from the 
imr//l(‘ of the ^un. The cut grooves can be* 


sc'cn distinctly, anel also tha several groove's 
have still to be cut. The lartyc wire brush 
at the hirad of the tool is for removing the 
}»ieces of ste*('l le*ft during the* cuttinpf prei- 
ccss, le'iiving the barrel cle*ar in readiiu*ss 
fe>r the* ne*xt cut. 

The* ^un be)ely, lK*in^; rifle‘d, clcaiu*el and 
pe)lislK*el, is ne)W coin})lete, but it is ne>t yet 
a ^uii. as it has no inechanisin to cleise up 
its bre*(»ch. This inechanisin is really a 
eonii)lieated liack de>or very t*asily opened 
and shut, but iiuiueiisely firm when properly 
shut. It also comprises what used to be 
calkMi the touch-hole, and consequently 
is fittcnl with most elaborate safety devices, 
so that under no conceivable circumstances 
can the charge be fired until the back door 


is shut locked, and bolted solid to the 
body of the gun. This part weighs the best 
part of half a ton. Yet it is slammed to 
and locked in about five seconds. 

The dcK)r giv(*s (‘iitrance to the cliamber 
where the shot and the jiowder are placed. 
In order to keep the immensity of the gun 
clearly in mind, rc*eolleet that the total 
cliamber is about twelve feet long. The 
a(*tual value of the powder and shot from 
one charge runs much over a hundred 
sovereigns. 

The finished gun is 
now sent to the ex- 
amination shop, 
where it is thorough- 
ly overhauled in 
(Very detail, and 
gauged by rnicro- 
niet(T, and gutta 
p(*reha impressions 
taken of its entire 
bore. Tlun it goes 
to the proof butts, 
\N hert* lu avy charges 
ealeulatcd to strain it 
mu(*h i»ver its work- 
ing limit are fired 
under suitable pre- 
cautions. It is again 
(‘xamined, and the 
r(*sufts (*oinpar(*d with those of the previous 
examination, th(‘n. should all be well, the 
gun is passed for service. It remains to put 
the gun into a position for use on a suit- 
able mounting, surrounded with proper 
maehinery for charging it with ammunition, 
and lifting it to the rt*quired angle for firing. 

The turret itself is built up complete in 
the shops, and the guns are mounted and 
worked as they would be on board. When 
all is found to be satisfactor>’ the armour 
shields are removed, and the guns taken 
out. Then the turret is lifted bodily by 
the 150- ton crane, swung over the roof, 
and deposits into the ship all standing. 
The guns and armour are then replaced, and 
all is ready for war. 
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'riic Hifling Machine at Work 

The large wire brush at the head of tfie tool is for remo\ ing the pieces of 
steel left during the cutting proceKti 
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A Train of Commissariat Elephants in India 


Giants Among Mammals— I 

Which is the Largest among Living Beasts ? 

By SIR H. H. JOHNSTON, G.C.M.G., K.C.B* 


AT the beginning of the present cen- 
tury, writers on the more |)opular 
aspects of zoology, taking stock 
of what remained of the world’s fauna, 
tried to console us for never having known 
the dinotherium, brontolherium, sivathc- 
rium and the incredibly huge dino- 
saurians and crocodiles of past ag<*s by 
pointing out that we still retained two 
types of elephant which were at least as 
big as the vanished mammoth, whales 
huger in bulk than any mammal known in 
past ages, enormous white rhinoceroses 
as formidable as anything that the cave 
men met with in the woolly-coated rhino- 
ceros of the later Pleistocene jicriod (though 
small as compared to the gigantic elasriio- 
therium of Siberia), and elephant seals and 
walruses, probably exceeding in bulk the 
seaweed-eating Ithytina. 

The Rh>*tina was a Sirenian, and a 
relation of the manati and dugong. It was 
finally extinguished by man on the Aleutian 


Islands and the Asiaiie coast of Behring 
Strait in the eighU'eiith century. 

Tlu*y pointed to the giraffe, a develo|)- 
ment in its way perliaps more marvellous 
l)oth in size and extravagance of evolu- 
tion than its Indian re lation in the IVlioeem* 
period, the antlered sivatherium ; they bid 
us take heart of grace* and rest content 
with what we had got, to say nothing of the 
ehanees that lay before* man as creator, in 
the direction of bn*eding cart-horses which 
might some* day attain in bulk to the size 
of elepiiants, or cattle which might recover 
the palm of hug(‘ii(*ss lost amongst lK}vines 
when the last of tin* mighty Aurochs 
s{K‘cies w'as killed more than tw’o hundred 
years ago in the forests of Poland. 

These consolatory argume nts a{)|K‘ared in 
print at the beginning of the present century, 
but since* tlicn the world’s stock of big ele- 
phants, of walrusc*s and elephant sepals, of 
white rhinoceroses and giraffes, has growm 
steadily less under the greatly increased 
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ravages of British and American sports- would probably single out the elephant ; 
men, and British, Norwegian, German, and yet, as a matter of fact the elephant is 
American whalers. The last-named having far surpassed in height by the giraffe, and 
succeeded in nearly exterminating the is not much greater than that splendid 
(ireenland whalebone whale, and having beast in the bulk of its body. The tallest 
reduced to comparatively small nuniViers of African giraffes at the present day 
the immense sperm whales, are now striv- stands with its head (when the neck is held 
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Rage Personified 


A captive elephant, noosed and tethered, beside himself with rage at the indignity, in the Elephant 

Kraal, Ceylon 

in^ (with the placid indifference of the as erect as })ossible) as niiieh as twenty 
Itritish and Fn^neh (ioverninents) to place feet above the ground, nearly twice as 
the ( lephant seals of the Falkland Islands, of much as the height of most elephants. 
South Cieor^iia. and of K(*r|Lruelen, on the list Giraffes have enormously long legs, as well 
of extinct mammals. So that our exulta- as a very long neck, but the hinder por- 
tion in the realised fact that the world tion of the body is somewhat poor and 
still product's verj’ large beasts will not be dwindling in ap|K‘arance, relieved, perhaps, 
of much longer duration unli'ss we decide from insignificance by the handsomely 
to take special measures to retain these tufted tail. It is at present a moot point 
curiosities in carefully protected reserves, as to whether the tallest of the varieties or 
The average person of education asked sub-species amongst giraffes is that which 
to mention the biggest of living beasts, is found in Nigeria {Giraffa catnelopardalis 
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Flcphants Destroying a Palm Forest 

Such an episode as this was first witnessed by Sir Harry Johnston in 1883, when explorinK the 
Upper Conf^o. He beheld subsequently similar instances of destruction to palm Kr^^ves and patches of luw- 
Etowing forest (for the sake of the fruit, bark and tender leaves) by herds of elephants in South-central, 

East and West Equatorial Africa 
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peraUa), or the giraffe of the Elgon region 
of British East Africa. This last form, 
whicn was first discovered by the present 
writer IS perhaps the most striking in 
appearance of all the giraffes. The old 
bulls develop not merely three bony jwo- 
jections or “ horns ” on the top of the 
skull, but an additional pair of bony 
prominences at the back of the skull, so that 
when the first specimens of this variety fell 
to the rifles of myself and my taxidermist- 
assistant (Mr. Doggett), we named them 
“ the Five-horned Giraffe.” 1 have never 
seen in wild Nature any sight so striking as 
my first view of this enormous beast. 1 
was riding a little in advanee of the earavan 
over the lofty plateau to the south of 
Mount Elgon, and eoming to a rather 
thin portion of the forest 1 believed I saw 
in front of me the effects of a great bush fire, 
the upstanding, blackened trunks of hug(‘ 
trees, silhouetted against the sky, these 
trees apparently rising from tlie lops of 
mounds or ant-hills. To my surprise, 
however, one or other of these l)laekeiu‘tl 
trunks moved slightly, and what 1 had 
taken to be a tree half d<‘stroyed by fire, 
was a gigantic male five-horned giraffe, 
with a white belly and whitish h'gs (screened 
at first from sight by the thorn bushes), 
and a long neck and body almost darkeiic'd 
to a uniform sepia brown. The younger 
males and females of this form were the 
ordinary giraffe colour of pale yellowish- 
brown, with dark brown or blackish 
blotches, these markings really being the 
remains of a former network of whitish 
spots and stripes on a darker ground — the 
original skin decoration of the early rumi- 
nants. 

We sec this in the very distinct Somali 
species, the reticulated giraffe, now nearly 
killed out by British sportsmen. This is, 
as regards coloration, the handsomest of 
all giraffes. It is a deep wine-red in colour, 
variegated with a regular network of thin 
yellowish-white lines. No form of colora- 
tion could ivell be more deceptive to the 
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The Biggest of Beasts 


The elephant ia far surpasaed in height by the 
giraffe, and is not much greater than that splen- 
did beast in the bulk of ita body. The tallest of 
giraffes carries its head 20 feet from the ground 
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eye, and liOrd Delamere revealed this by 
his remarkable telephoto^rraphie pictures 
l)f these reticulated giraffes standing 
amongst tall trees and almost indistin- 
guishable from them* The whitish lines 
on the red-brown ground of the giraff<‘’s 
liide exactly imitated the criss-cross, bare, 
grey twigs and branches of the thorn trees 
with theit dark red trunks. 

The oldest systemic name for the 
Indian elephant was Elephas nmximus, 
for it was believed in the eighteenth een- 


tury that the Indian was bigger than the 
African eUphant. Tlu* jioint as to the 
relative si/cs of Asiatic elephants is still 
undetermined. Tht* Indian sub-speries or 
variety is sehtom as much as ten and prob- 
ably do<‘s not exei'cd 11 feet in the largest 
spccinuiis at tlu* topmost ridge of the 
head or back ; but it is stated that the 
Malay ilcphant in Sumatra is bigger, 
and that specimens arc shot from time to 
time whic*h would measure a height of 
about V2 feet from the ground. There is 
a fuK' example of the Sumatran elephant, 
measuring 11 feet in height, in the 
ISIuseum at Munich. The male elephant 
of Sumatra and the Malay Peninsula — 


there are also elephants in Borneo, but 
they have probably been introduced 
within historic times — is further interest- 
ing from the fact that its young is for 
some three or four years after birth 
almost covered with hair ; in fact, the hair 
on the forehead and back of the little Malay 
elephant grows in thick tufts of blackish- 
brown. The young of the Indian elephant is 
also hairy, but not to such an extent. The 
Malay elephant may also bear tusks of con- 
siderable leiigth, longer but rather more 
slender than those of the Indian 
elephant, and there are other points 
in eoimection with the conformation 
of its molar t€‘eth which suggest 
its possessing slightly more affinity 
with that nc*ar relation of the living 
Asiatic ele})hants — the mammoth. 
The mammoth, which probably did 
not become completely extinct in 
Alaska or Western Europe till ten 
to twenty thousand years ago, wfts, 
in its old-world form, not larger 
tlian the existing types of Asiatic 
(‘l(‘j)hant. It had retained in the 
cooler climates of Europe and Cen- 
tral Asia a much greater degree of 
the origina. hairy covering of an- 
cestral elephants, and during the 
approtudi of the lee Ages this 
dev(‘loped into the shaggy coat 
familiar to us not only from the draw- 
ings of primitive man but from those 
marvcdlously preserved s|>ceimeiis of the 
mammoth found embedded in the ice of 
Siberia. But the mammoth dev(ioped its 
tusks to an extravagant extent (over 
15 11*01 in length and nearly 800 lb. in 
weight), far exce<*ding anything recorded 
of the existing Asiatic elephants at the 
present day, and making somewhat insignifi- 
cant the large tusks of living East African 
elephants, though these occasionally attain 
to a length outside the jaw of 6 feet, and 
to a weight of nearly 200 lb. 

One of the earliest of the true elephants 
(J?. mcridionalis), and perhaps an ancestor 
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A Pygmy Elephant 

In the forents of ihe Congo basin there it a pygmy aub- 
apeclet of elephant, only between 5 and 6 feet in height, 
but with good-tired tutks 
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Indian Elephants at their Favourite Pastime 

The Mammoth, which may not have become completely extinct in Alaska or Western Europe till 10,000 
to 20,000 years ago. was probably not larger than the biggest type of living Asiatic elephant. This 

photo was taken in the interior of Ceylon 
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of the existing African form, once lived in its greatest development of size and height 
England and France, and attained to a to the south of the River Zambezi. It was 
licight of from 12 to 14 feet. The extinct believc*d by those who first explored South 
dinotheriurn developed in EurojK* to an Africa that the elephants of Cape Colony 
enormous size, having i>een about 18 feet and the Southern Transvaal reached to a 
long, though we know nothing as to its height of 13 feet at the shbulder. But 
height alKive the ground. The great their tusks, though comparatively large and 
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The Sumatran Elephant 

The elephant of Sumatra and the Malay Peninsula is bigraer than the Indian elephant. Specimens are 
shot from time to time Mrhich would measure a height of 12 feet from the ground. The above ie 
a fine example of the Sumatran elephant, measuring 11 feet in height, in the Museum at Munich 

American mastodon was, jierhaps, not more thick, did not attain to the great dimen- 
tlian 18 feet in height in its largest examples, sions found in Equatorial East Africa. In 

but it was greater in average bulk than the the forests of the Congo Basin (and it is 

modem elephants, and its extraordinarily said also of Western Lil>eria) there is a 
stout limbs tenninated in larger, more pygmy variety of elephant, only between 5 

spreading toes. and 6 feet in height, but with good-sized 

It is interesting to note, in reading the tusks. This fonn has smaller ears than the 
works of early nineteenth centurj* pioneers other African elephants, and is quite a 
in South Africa, the opinion that the distinct sub-species, first noted by Living- 
Afriean elephant of recent times attained stone in 1869. 
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The Victoria Falls* Rhodesia 

At its widest part, some 1,860 yards, the Zambesi River plung^es suddenly over a chasm ranging: 
from 250 to 350 feet in depth, more than twice the height of Niagara 


O F all Nature's marvels then* are none* 
wliieh have movi*d th(* sense of 
awe in man more than the world's 
great waterfalls. In wliut(*ver remote 
corner of the globe they have b(*(*n newly 
found the discoverer has reported that 
native inhabitants of the district reganl 
them with veneration. In many eases, 
indc‘ed, the de<*p roar of the ‘‘ smoking 
water is aeeejited by savages as a Ma ru- 
ing to k(*<*p away from holy ground, and 
dusky generations have lived and died, 
within hearing of the thunder of some 
great fall, without a single individual 
having ventured to penetrate the sur- 
rounding screen of forest and gaze upon 
the majestic spectacle. 

Nor is this species of spell confined to 
uncivilised man. (George Thompson, wlio 
first discovered the Aughrabies, or Hundred 
Falls (christened by him King George's 
Cataract), on August 15, 1824, relates in 
his diary the impression which this great 
body of water, loftier than the later- 
discovered Victoria Falls, and twice as 
high as Niagara, made upon him. 

“ I stood upon a cliff nearly level with 
Uic top of the fall and directly in front 


of it," h(* rc‘lates. The* bc^nins of the 
evening sun f(‘ll U|)on the ensende mid 
oeeasioned a most spl(*ndid rainbow, while 
the vapoury mists arising from tia* broki n 
waters, the liright gr(‘en woods which 
hung from th(‘ surrounding cliffs, thf 
astounding roar of the waterfall, ana 
the tumultuous boiling and wliirling of the 
str<*am below., striving to eseajM* along its 
dc*ep, dark, and narrow path, formed 
altogether a combination of beauty and 
grandeur such as 1 have never before 
witnesscfl. As I gazed on this stujiendous 
scene I felt as if in a dream.” 

lleeause of its remote* position (some 
240 miles from the mouth of the* Orange 
River in the north-west of Cape Colony) this 
immense* bcxly of water, recently described 
by Dr, William Macdonald, of the Union 
Department of Agriculture, is all but un- 
known, even by name, to the general public, 
but any of the million visitors who each year 
crow’d to view Niagara will testify to the 
feeling, almost of terror, roused in them 
by their first view of one of the most 
pow'erful and destructive things in the 
universe, w'antonly wasting in sheer display, 
as it seems to them, energy sufficient to 




THE RARELY VISITED CATARACTS OF YGUAZU, AT 

Thue fall!, situated in the remote wiiderneea, far from civiliaation, form one of the ffrandeet epectadea in th 

Their energy ia eatimated to be about 14,000,M 
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FRONTIERS OF BRAZIL, THE ARGENTINE, AND PARAGUAY 

Th« 21S feet in h«tfh» Md wlouiJy Mtimated to extend over 2 to 31 mUei, ere mote than a ecore in number, 

powtr, more than three timee that of Niagara 
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Niagara Falla in Winter 


rkot0; y. S. yohHJon, A’mr York 


The greatest height of Niagara ia 162 feet, on the American aide; the greatest width 2,600 feet at the 
curving crest of the Horse-shoe Fall. Its energy is estimated at 4,000,000 horse-power 


the scheme of the universe. They provide, between two softer ones. In such a case 
of course, a natural frontier which in various the river will have no difficulty in cutting 
parts of the world, notably at tlie GuajTa for itself a smooth passage through the 
Cataracts and Falls of Vguazu, between upper soft stratum, but it will not be able 
Brazil and Paraguay, have proved stronger to pursue the same steady slope w^hen it 
than Dreadnoughts or fortresses in the touches the harder stratum beneath, 
protection of a }M'aee-loving people. In Consequently, when the opportunity occurs 
the seventeenth century the Jesuit mis- it will fall over, instead of cutting through 
sionaries in South America rescued the this formation. However small the fall 
Guarani nation from the depredations of may be, the river will naturally drop with 
the Mameluke slave raiders, by leading a certain force over the hard edge of the 
them from their houses above, to new rocky stratum on to the softer stratum 
settlements below the great falls of the beneath. In this way the lower soft 
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Waterfalls 


Natural 


formation is gradually eroded, so that it 
ceases to supf>ort the hard stratum above, 
which consequently collapses. Thus it 
happens that most watc^rfalls are constantly 
undermining their own edge. As this drops 
away the falls gradually recede up-river, 
leaving bc*hind them a constantly increas- 
ing length of gorge, or channel, which 
they have created by persistent sapping 
and mining. In the course of millions of 
years one waterfall, with a suflieient stream 
bi^hind it, could bisect a continent. 

Waterfalls have been picturesquely de- 
scribed as “ Nature's hour-glass(*s,” from 
the fact that the ages of 
NatuMs rivers that f(‘cd them 

Hour-glaasM calculated from 

their slow change of fiosition. It has lK*en 
found that Niagara, for instance (182 feet in 
height, and 2,<H)0 feet in width at Horse- 
shoe Falls) by its incessant i>ounding, eats 
its way back from one to five feet every 
year, and thcr(‘for<‘ elongates the gorge* 
Ik*1ow by that amount. From this fact 
exfx'rts have calculatenl that it has taken 
Niagara some 25.0(K) to 85.(MK) years, at 
least, to excavate its 7-miIe goi^e. * 

Since* the days of the great discoverer, 
Livingstoiu*, it has usually been asserted 
that the Victoria Falls on the Zambezi are 
an exce})tion to the general rule, and, as 
one wrii<*r puts it, “ owe their origin to a 
totally different causi*, being due to a 
convulsion of Nature, by which a rent 
right across the stream, fully a mile in 
length, 80 yards broad, and ov(*r a hun- 
drtxl feet dcH‘p was made.” Nowadays, 
however, we grow increasingly sceptical of 
those great cataclysms formerly invoked 
to explain every departure from the normal. 
In an able paper on the subject, Mr. A. J. C. 
Molyneau, F.G.S., F.R.G.S., has put for- 
wanl evidence that even these great falls 
were formed in the normal way. If so, 
it must have taken them roughly 250,000 
years to cut out the 40 miles of tortuous 
ca&on which lies below them. 

Many people will be surprised to learn 


that neither Niagara nor the Victoria 
Falls, nor the Aughrabies already men- 
tioned, stand unchallenged as the mightiest 
of their kind on earth. South America 
has its own Niagara and Victoria Falls. 
From what I gleaned in Paraguay a few 
years since concerning them, I shrew^dly 
suspected that the Falls of Guayra, showm 
on the colour plate, and of Yguazu, of 
w'hich only a small portion can be showm 
on the double-page picture, w'ere of at 
least as great moment as either of the 
b(*tter-know'n falls. Unfortunately the 
almost unprecedented floods of 1905, w’hen 
the Alto Parana River rose 157 feet 
betw^eem its beetling walls, made it im* 
possible to reach and measure them. 
This w'ork has been done, how'cver, by 
Mr. W. S. Barclay, who gives the total 
fall from upper to lower river at Guayra, 
including the upf)er cascades, as 810 feet. 
At normal times the volume of w^ater is 
reckoned at 13.000,000 cubic feet per 
minute, whilst at times of flood (such as 
in 1905) that estimate may be trebled. 

“ The (vuayra Cataract is the mightiest, 
because it is the most compactly frantic 
water-pow’er awaiting man's harness on 
earth,” asserts Mr. Barclay. ” The w’hirl- 
j)ool rapids of Niagara, where Captain 
Webb lost his life, are a quiet duck-pond 
by comparison.” 

From Guayra to the Falls of Yguazu 
(which occur near the point w^here the 
frontiers of the Argentine 
me<*t those of Brazil and 
Paraguay) the interven- 
ing space of 125 miles is so scored by cascade 
and torrent that Mr. Barclay aptly christens 
the lonely and beautiful district “ Water- 
fall Land.” The lower cataracts them- 
selvc*s an* very extensive, being variously 
estimated to extend from 2 to 8| miles. 
There is no lovelier scene on earth than 
this remote series of cataracts, some 215 
feet in height, di\ided into more than a 
score of separate falls by rocks and forest- 
clad islands, 
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The Mightiest Water Power on Earth 


The Fallt of Guayra. between Paraguay and Brazil, are 310 feet in total height. In limi-ii of flood 
their flow of water equals from 25,000,000 cubic feet per minute upwards. The lake whence they 
emanate is 2;. miles wide. The average width of the gorge i.s about 500 yards ; when this contracts 
auddenly to about 70 yards, it renders the Guayra Cataract - the mightiest because the most 
6 compaaly frantic water power awaiting man s harness on earth ’ 
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The Victor 


Having vanquished his rivals in courtship the huge Hercules Beetle of South America has been seen 

to carry off his mate in this way 


The War of the Insects 

How tiiey Fight and Prey Upon Each Other 
By HAROLD BASTIN 

Author of ** /usivts 


S OMEONE has said that tlu* use of war 
is to keep the peace, but this dietuni 
only holds good among civilised hu- 
manity. Children, savages and, above all, 
animals make war on sueh slight jiretext 
that it is often diflieult to say where their 
games end and their combats begin. The 
fact is that a fighting instinct <»xists, deep 
seated, in the 
composition 
of all living 
things. Even 
the plants 
the gentle, 
kindly plants 
about which 
poets a r e 
wont to rave 
— engage in 
fierce struggles, the stronger, dominant 
kinds ruthlessly strangling or cnishing the 
weaker out of existence. These contests, 
however, arc enacted with the grim tardi- 
ness which characterises vegetable move- 
ment, and are thus apt to escaj>e remark. 

With animals the case is different. 
Their battles are short and decisive, and 


we exp(‘ri(nee less diniciilly in explaining 
the origin of a give n feud and in eonipre- 
hending its issue. Take, for (^xamph*, the 
insects- those marvellous beings whose 
species are said to outnumber, by at least 
four to one, all other kinds of animals 
whether small or great. IN rhajis the reader 
luis eherish(*d tin* belief that an insect’s 

life is on(‘ of 
u n b r o k (* n 
h a r III o n y . 
N o t li i 11 g 
e o u I d I) e 
more falla- 
cious. True, 
certain in- 
sects evince a 
not aide elan- 
riisliness, and 
dwell amicably in vast social communities ; 
but outsi<le th('se family gatlurings we 
find evidence of c-ndless strife. 

Some insects are veritable gladiators, 
seeming itt fight for the sheer love of 
eonfliet. This is the ('ase with the so-ealled 
“ praying ” mantids. 

A few other inserts display the same 
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A Contest between Two Male Stag Beetles 
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ungovernable pugnacity for which the 
mantid is famous. But in the vast majority 
of instances we find that when insects 
engage in war they are actuated by a 
definite policy. The chief incentives are 
acquisitiveness and self-defence, while, 
during the season of courtslii[>, many male 
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Some tropical beetles have specially developed 
forelegs for grasping their spouse should she 
prove coy 

insects habitually fipht for possession of a 
coveted mate. This is the case with our 
own stag-bi'ctle. The mandibles of the 
male are enormously developed, and re- 


semble immense horns or antlers. That 
these formidable outgrowths are really 
used as weapons is beyond question. 

The writer once witnessed an exciting 
contest between two male stag-beetles. 
One of them was paying court to a female, 
when the second approached, and it became 
evident that trouble would ensue. At first 
there was no active hostility. Did the 
new - comer essay argument or cajolery ? 
If so, the attempt ended in failure. With- 
out more ado he opened wide his great 
jaws, rushed at his opponent, and (not 
without labour, the two being about equal 
in point of size) forced him backwards to 
a distance of more than a foot. Then began 
a most amusing tussle, the one beetle 
striving to return to his lady-love, the other 
balking him. Eventually the original suitor 
admitted defeat by turning tail and making 
off, while the victor marched in triumph 
to the fair cause of all the trouble, and began 
to court her in his turn. 

Darwin mentions that male stag-beetles 
sometimes bear ^vounds from the huge 
mandibles of other males, but it seems 
doubtful whether these love conflicts are 
often carried to such direful lengths. 
Probably the weaker male usually gives 
place to his rival l>efore serious damage 
is done, for the affair is one of honour, 
and it is to the interest of both parties not 
to push matters to extremes. Although 
we have very little definite information on 
the point, it is higlily probable that all 
male beetles which are equipped with 
nipping horns, and similar appliances, make 
use of them to carry or drag the female to 
a sccludcHl spot, w’here the happy pair may 
hope to escape further molestation by rivals. 
The huge Hercules beetle of South America 
lias been seen to carry off his mate in this 
way. Other tropical beetles have specially 
developed forelegs for grasping their spouse, 
supposing she should prove coy and attempt 
playfully to run away. 

Many insects are endow'ed with weapons, 
e.g. the formidable jaws of certain ants 


110 



-On the Land 


Highest Tunnel 


Artificial 


and the stings of wasps and 
bees — which enable them to 
resist attack. One of the 
strangest devices of this kind, 
liowever, is possessed by the 
little bombardier beetle. This 
insect is preyed upon by larger 
beetles of its own family ; but 
when chased, the bombardier 
ejects an acid fluid from 
glands situated at the ti[) of 
its tail. This acid immedi- 
ately vaporises on contact 

with the atmosplicrc. and the Bomba, 
looks like a tiny puff of 
smoke, while at the same time a distinct 
report is heard, reminding one of a minia- 
ture cannon. The discharge can be re- 
pc^ated several times in rapid succession, 




An Insect Artilleryman 

The Bombardier Beetle is able successfully to resist a stern chase 


and must prove very serviceable in keeping 
th(‘ enemy at bay until the little artillery- 
man is able to find shelte r beneath a stone, 
or in a ereviee of the soil. 


The Highest Tunnel 

How a Railway Tunnel Has Been Driven Through the Andes 


E ver since the discover}’ of South 
America the great Andean chain of 
mountains, which runs from (*nd to 
end of the continent, has formed a formid- 
able barrier to intercourse betwx'en the 
nations inhabiting it. Indeed, it has 
actually been simpler for people living in 
the Argentine to make a long sea voyage 
in order to reach their neighbours in Chile 
rather than attempt to cross the natural 
, frontier dividing them. But the proud 
Andes have now been subdued by the 
burrowing through them of a tunnel, the 
loftiest (of any considerable length) in 
the world. This is to be found on the 
Transandinc Railw’ay, w^hich runs from 
Buenos Aires, on the Atlantic, to Valparaiso, 
on the Pacific, a distance of 888 miles. In 
ascending the Andes the track follow's 


more or less closely the old Andc^an trail 
till it reaches the fcKit of the Cumbre Pass. 
Here, at an altitud<» of 10,500 feet above 
sea h'vel, the summit of the mighty range 
of mountains is pierced by a tunnel just 
over two miles in length. 

It w'as at on(*e a diflieult and arduous 
feat, necessitating the toil of an army of 
brave m(‘n for several years in a region 
of eternal snow and frightful blizzards. 
Indeed, this tunnel in the Andes lies 
1,500 feet higher than the highest carriage! 
road in Europe — that over the Stelvio 
Pass — and more than 8,500 feet higher 
than the Mont Cenis, St. Gothard, and 
Simplon passes. With the opening of 
the Panama Canal the commercial im- 
portance of this tunnel can hardly be 
exaggerated. 


Ill 
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The Highest Railway Tunnel in the World 

I'or ages the lofty Andes have proved a barrier to inteitourse between the kindred peoples of Western 
and Eastern South America. Now easy railway communication has been established between Buenos 
Aires and Valparaiso through a tunneU 10,500 feet above sea-level and 2 miles in length 
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The Grater of Aso San, Japan 

Could we descend to the heart of the earth via this road, what should we find there ? 


Is the Earth's Centre Molten or Solid ? The Latest Scientific Opinion 


W HAT should we expect to find if, 
in a daring flight of imagination, 

W'c could make a journey through 
the heart of the earth ? 

Should WT cncoimtcr a great cauldron 
of molten rock and metal underlying a 
thin and readily distorted crust, or should 
we find far within the depths a heavy 
metallic core, solid and rigid throughout ? 

It might seem at first as though the 
attempt to answer these bold questions 
were for ever doomed to failure. So far 
as actual penetration is concerned, we 
have merely scratched the surface, for 
the deepest mines and boreholes extend 
our range of observation downwards to 
only a little more than a mile. 

If, then, our achievement has been so 
slight, how can w'c hope to know anything 
of the vast interior which stretches away 
8 in 


for nearly miles beneath our feet ? 

Fortunately we have come to regard our 
planet as itself j)erforming gigantic ex- 
periments, and from this new point of 
view the investigation of its intcTnal 
architecture has rapidly advanced. 

We arc all familiar with the incessant 
ebb and flow of the tides, and everybody 
knows that the advance; and retreat of 
the waters takes place in obedience to 
the enormous forces of attraction set up 
by the moon (and to a less extent by the 
sun). The same forces are ever straining 
and pulling at the land, and unless the 
earth were to act as a perfectly rigid solid, 
it too ought to rise slowly up and down. 
To have detected a tide in the solid earth 
is the great achievement of Dr. Hecker, of 
Potsdam. With two horizontal pendulums 
of exquisite precision, which he set up in 
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a cool chamber excavated at the bottom The same remarkable conclusion had 
of a deep well, he suceeeded in measuring already been deduced from the measured 
the heave of the earth as the moon passed and calculated heights of the fortnightly 
overhead. As he himself says : oeean tides, and again from the fact that 

There is something strange in the the earth does not spin about its axis quite 
thought that a city like London with all steadily, but nods a little like a top which 
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Tides in the Earth 

The moon raieet tides in the solid earth, which rises and falls in response to the lunar attraction. 

The directions of the tide-raising forces are indicated by the arrows. London rises and falls half a 

yard every day 

its huge buildings is imperceptibly rising is not quite sound asleep. Because of this, 
and falling twice a day through a distance the poles move round in a curve of about 
of half a yard.” 22 yards diameter every 427 days, exactly 

But Hecker did more than reveal to us as a yielding globe of steel would do, where* 
this unfamiliar experience of every day ; as if the earth remained unaffected by the 
he also showed that the elastic flood tides enormous stresses which this nodding sets up, 
which sweep round the earth are of just the* the curve would be completed in 805 days, 
height which the moon could produce if the So far, all we have learned is that, as 
earth consisted throughout of solid steel. a whole, the earth behaves as though it 
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were solid and constructed throughout of 
steel. But this is merely an average con- 
ception. The rocks which build up the 
earth’s crust are obviously far less rigid 
than steel, and this demands that the 
interior must be very much stronger than 
steel in order to compensate for the outer 
weakness. Moreover, the mean density of 
the earth is 5-57, whereas the crustal rocks 
only average 2-7. It is therefore clear that 
if ordinary rock material 
were to persist throughout 
the earth, the weight of 
our planet would be re- 
duced by half, and its 
resistance to tidal stress(\s 
would become dangerously 
feeble. These eonsidera- 
tions make it certain that 
the internal core is ex- 
ceedingly strong and very 
heavy, and from the 
earth’s magnetic proper- 
ties it is most probable 
that like the iron meteor- 
ites— the disrupted frag- 
ments of another world 
— the core is largely com- 
posed of iron. 

Although we cannot 
penetrate any distance 
into the earth, yet the 
geologist can detect and 
analyse the elastic waves 
which come to him from the focus of a distant 
earthquake through the heart of the planet. 

An earthquake is caused by a dislocation 
in the earth’s crust. The earth-waves set 
up by the sudden shock are of three types, 
and if a violent shock occurs, say, in Japan, 
three distinct kinds of tremors are received 
in England. One set creeps round the crust 
at a speed of nearly two miles per second. 
Another set, in which the material is 
alternately compressed and dilated, passes 
straight through the earth, and as soon as 
the waves penetrate to a greater depth 
than 85 miles their velocity rises rapidly 


to six miles per second. The third kind 
of wave twists and distorts the substance 
of the earth in a curious way, and beyond 
the 35 miles outer layer its speed becomes 
three and a half miles per second. Should 
it pass far down towards the centre it is 
again retarded, and averages only two and 
a half miles per second. 

Now, a wave of distoi^tion could not 
be propagated through the int<'rior of the 


earth if the latter were in a liquid condition, 
and therefore if the interpretation of the 
wave is correct, we have absolute proof 
of the solidity of our globe. Further, from 
the velocities of the tremors at various 
depths it is found that the globe is built 
up of three concentric shells which differ 
markedly in density and stiffness. Beneath 
the rocky crust, a superficial layer of about 
35 miles in thiekness, there is a broad belt 
of heavier material — still made up chiefly 
of rock — which extends to a depth of some 
900 miles. Within this spherical shell of 
stone lies the earth’s metallic core. 
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Section through the Earth’s Heart 

Beneath the rocky cruat of the earth, 35 miles in thickness, there is 
a broad belt of heavier material to a depth of 900 miles. Within this 
spherical shell of stone lies the metallic core 
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How Coal Miners Work in Pits where 
Fires have Burnt for Generations 


A MONO the faseinating scliciiies of one 
of our ablest seientists is one for 
the direct supply of |>ower from the 
coal-mine to the factory, the railway, and 
the home. Instead of mining the coal and 
carrjdng it to a thousand depots, we are to 
burn it in the mine wdierc wc find it, to 
ap})ly ui)on the spot the kindling torch 
which shall release from bondage the slum- 
bering energy stored by the sun in a myriad 
prehistoric trees, now convertc*d into ctml. 
Wc arc to transmute that bottled energy 
into electricity, and wire it from the pit- 
mouth straight to the user of power. 

Of course it is but the dream of a savant, 
one of the visions that our young men of 
physics see. Were the project seriously 
entertained, the medium for experiment 
would not be lacking. We have our fires 
not made vrith hands, prepared for the 
trial. If the scientist would w'in lioon 


from banc, there are many furnaces ready 
to his masterful hand. For, of the perils 
that menace our coal-fields, the fire that 
docs not die is one of the most insistent. 

Deep within the gloomy heart of the 
mine these sullen furnaces smoulder, from 
year to year, sometimes from generation 
to generation. Many pictures of sub- 
terranean peril rise to the mind of the 
novelist w'ho depicts the scenes in which 
the miner’s lines have fallen, but it is 
inconceivable to him, as to most of us, 
that in mines where no match may be 
struck, no naked flame permitted, fires 
stealthily cfit their way along the seams, 
w*hile men are toiling at an adjacent face. 
But the fires and the menace that their 
existence connotes are there, insatiable 
wolves at the door of industr>* and life. 

A long-lasting fire in the workings of a 
colliery is not a subject of w^hich we hear 

i6 



Artificial 


11. — In the Underworld Fires that Never Die 


in the daily press. If every cupboard 
must have its skeleton, colliery owners 
prefer that their fiery one should not 
be unnecessarily advertised. Hence 
it comes as a surprise now and then 
to learn, from accident or other un- 
expected origin, that a mine of sup- 
posedly unblemished reputation has 
for an age engaged the unremitting 
attention of a host of fire fighters. 

Staffordshire periodically has its 
panics when the unusual activity of 
hidden fires causes houses to topple, 
w'alls to crack and totter, tenements 
to become intolerable from the heat 
below. Now Staffordshire, with the 
many conflagrations which her mines 
conceal, normally faces with equa- 
nimity conditions which would terrify 
an area less sophisticated, but two 
or three times of late even Stafford- 
shire has been shaken by events be- 
neath her foundations. A few years 
ago the North Staffordshire Hospital 
for Infectious Diseases began slowly 
to sink, and there was unfeigned 
alarm, for the portion of the building 
affected contained at the time no 
fewer than a hundred patients. The 
building was certified well and truly 
founded, but it w’as slowly disappear- 
ing, like a jerry-built villa on shifting 
London clay. Experts, called to 
account for the mystery, had not far 
to seek. The hospital was estab- 
lished on a rich, unsuspected vein 
of coal, and that coal was quietly 
burning, eating away the founda- 
tions of the hospital resting upon it. 
Fifteen feet of burning coal under- 
lay the building ; and the fact that 
fifteen feet of fireproof brick was sub- 
stituted for the incandescent stratum 
accounts for the existence of the hos- 
pital in security at Bucknall to-day. 

Ekjually drastic methods have had 
to be employed, on two different 
occasions, for the safeguarding of the 



The Fire Fighters 

(Drafts by B. S, Hodgion) 

The fire fi^^hters were the moet important men in the 
pit. Their firet duty was to examine the walls of this 
imprisoned demon of destruction ; to record the tempera- 
ture and note fresh symptoms of eruption 
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When Fire and Water Meet 

One nicht in 1898 the flooded River Tewd buret into n pit where there hed been e fire for 25 yeere. Wheb 
the water reached the fire a waterapout aecended the ehelt of the mine. The greater part of the winding 

tackle waa carried 300 feet into the air 
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Primitive Methodist Church at Darlaston, 
in the same county. The floor of tlie 
building was gradually subsiding, the walls 
were falling outwards. The first was 
taken up, and water enough to stock a 
reservoir poured in ; the walls were newly 
buttressed. Burning coal beneath the 
building w^as again responsible. It is 
significant of the extreme tenacity of 
fires of this sort that, between the first 
and second subsidences 
Alter Z7 Years at this spot, seveii-and- 
twenty years elapsed. 
The fiery serpent had at the first essay not 
been killed, but merely scotched ; when 
next it manifested itself it had moved from 
the rear of the premises to the front of the 
chapel. In ancient days, when supersti- 
tions were more vital than reason in direct- 
ing human affairs, the pastors and masters 
of that little centre of religious activity would 
have had embarrassing theories to combat 
as to the origin of this consuming furnace. 

Let us, however, take a nearer view of 
these enduring fires of mysterious creation 
and perplexing continuity. Perhaps as 
dramatic a story as any is that which, a 
few years ago, brought the Tawd Valley 
Colliery, through fire and w'ater, to an end. 
The Tawd Valley Colliery was a rich coal- 
field in Lancashire, a dozen miles or so 
from Liverpool. Over its surface coursed 
the Tawd, a petty stream unknown to our 
gazetteers. When the grandfathers of the 
present generation of Lancashire miners 
were boys, fire, following an explosion, took 
hold of an important working in the mine, 
and, defying all efforts at its extinction, 
threatened the destruction of the colliery. 
To avert this evil heroic measures were 
taken ; the little Tawd was diverted from 
its bed and turned down the shaft of the 
blazing mine. 

Unlike Napoleon’s Old Guard, a colliery 
fire surrenders, but does not die. This fire 
surrendered to the full torrent of the river. 
But the remedy was wellnigh as de* 


water did enormous damage in the mine, 
sweeping away stays and natural sup- 
ports and playing havoc with the work- 
ings as with the owners’ capital. When, 
tlu'rcfore, fire recurred in 1872, it was found 
impolitic to repeat the remedy. Fire es- 
tablished itself fixedly in a thick seam of 
coal, and remained invincible. It burned 
for twenty-six years ! This was no matter 
of 

“ A lit lie fire . . . quickly trodden out 
Which, being sulTered, rivers ciuiiiol quench.” 


It was a great fire, deep-seated in a seatUi 
to (pieneh which tluy must have flooded 
the mine to its roof in a high-lying gallery. 
The owners dared not r<*peat tlie risk. 
They set themselves, therefore, to restrain 
and discipline the fire. They sought to 
besiege it, to cut off supplies of food and 
air, to starve it into surrender. They 
fought it for six-and -twenty years. Young 
men grew old in battling with the fire, 
and to the end it was not conquered. 
They built it in. They threw up massive 
masonry all round it, sei^king to stay its 
progress deeper into the seam, and to 
keep air from enhancing the combustibility 
of the supply uj)on which it fed. 

The effort was in vain, except in so far 
as it enabled the proprietors to keep nearly 
a thousand men at work, hewing coal fnim 
other parts of the mine, for over a quarter 
of a century. Slowly, invincibly, the fire 
ate on. It burst its restraining bonds, 
cracked the massive walls, drew in fresh 
air and life, took a firmer hold of the ad- 
joining coal, roared a sullen defiance in the 
teeth of the watchers. Again and again 
they bricked it up ; as often it broke through. 

The fire fighters were the most important 
men in the pit. The first duty of the day 


shift, the first duty of the 
men who came on to work 
through the night, was to 


Thm Fire 
Fighter* 


examine the walls of this imprisoned demon 


of destruction ; to record the temperature^ 


to note new defects, fresh s3rmptoms of 


structive as the ill that it cured. The eruption. The first duty of the manager 
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at the board meetings was to read to the 
directors the story of the month, written 
by the fire below, to order new preventive 
measures, to deliberate upon some fresh 
method of insulating the peril. In spite 
of all, the fire continued gradually, in- 
exorably, to make ground. Walls and 
buttresses continued to burst and shiver, 
and evc*r and again flames leapt through 
the blazing breach to light the gloomy 
workings. Each time the fire broke through 
they imprisoned it afresh within still stouter 
ramparts, until, when the end came, this 
subterrant;an city of fire was girt about by 
walls one hundred yards in thickness. 
The fire was uneonquered to the last, so 
far as the engineers were concerned, but 
then, almost as swiftly as it had begun, the 
furnace was blotted out. 

During all these years the men in the 
mine had worked between fire and water, 
fire in the pit, water cours- 

*^****Maet^*^*** through the colliery 
yard overhead. There 
came a night in 1898 when the two ele- 
ments met. Swollen by winter rains and 
melting snows from the distant fells, the 
little Tawd developed into a torrent, fierce, 
fust, and overwhelming. In days when “ for 
the love of God ” they burned the Lanca- 
shire witches, primitive colliers had mined 
the Tawd Valley outcrop near the banks of 
the stream *, had sunk their small mole- 
tunmds as deep as they dared to go before 
shaft-sinking had come into being. Their 
little skin-deep galleries had long dis- 
appeared from external view, no one knew 
of their existence. 

The river found them. 

The lateral thrust of the angry torrent 
caused part of the bank to collapse. Tlie 
little tunnels of the Middle Ages were laid 
bare, and the flooded river, imj-iellcd from 
its bed, rushed like a miniature Niagara 
through the opening, burst, by sheer weight 
and mass, through tlic thin uppermost 
gallery of the mine, and took possession 
of the pit. It was so sudden, so unex- 


pected, that nothing could be done to 
combat the inrush. By a miracle of fortune 
it vras the hour at w^hich shifts were being 
changed. An hour later or an hour earlier 
and five hundred men would have perished. 

The flood surged through the galleries, 
and those gathered about the pit-head 
waited for the effects of its meeting w-ith 
the embattled city of fire. When the 
water reached it a waterspout ascended the 
shaft of the mine. The shaft was 490 
yards in depth, but there came a rush of 
water and steam and debris from the 
shattered cage at the bottom, which, the 
watchers averred, carried the greater part 
of the winding tackle three hundred feet 
into the air. The fire, which had burned 
for a quarter of a century, w^as extinguished. 
But so was the mine, commercially. The 
water filled it ; to have put dowm the pump- 
ing plant necessary to clear it and repair 
the ravages of the flood w’^ould have cost 
more than the life of the mine was worth. 
So, with water in every gallery and 
five-and-twenty ponies in the w^orkings, 
and two men dead at the bottom of the 
shaft, the end of the story w'as tragically 
written. It was only then the world knew 
that the Tawd Valley Colliery had ever had 
a fire burning at its heart. 

The story once told, seemed to bring 
echoes from many quarters. One such 
sprang immediately from 
the Whitwick Collierv in Other 

Y • . 1 • 1* InetaBcea 

Leicestershire, where, 

though known only to the local few, a fire 
had for a quarter of a century defied the 
wisest efforts of the managers of the mine. 
The attempts to confine the living fire within 
a vault failed in the end, and thirty-five 
lives paid the penalty. Next there came 
to light the tale of a fire in an Ayrshire mine 
which was still making steady progress 
after half a century’s existence ; and of 
another in a Waiwdckshire colliery which 
was slowly eating its way towards Birming- 
ham; while yet another, in the Walkden 
(Manchester) Colliery had run its course of 




Section Through a Coal Pit 

(Draitm by Jnkn Gould) 

Section of a mine showing how the little River Tawd (top left aide of picture) burst through the thin 
upper gallery of a mine and reached the bricked-in fire. The junction of fire and water caused a rush 
of water, steam and debris to burst from the shaft. The fire was extinguished, but so was the mine 
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a gffncration and expired simply because 
there remained nothing further to bum. 

They have a blazing mine in Aveyron, 
Franee, which is known as the “burning 
mountain of Montet.” Intermittently it 
gives forth a pillar of cloud by day and a 
pillar of fire by night, and is then commonly 
mistaken for a volcano in active eruption. 
Clackmannan, too, had its imitation volcano, 
but this lasted something like forty years. 
Some day a man who knows the story will 
probably accord it a lurid place in a novel. 
It began with all the appurtenances of 
drama: a disused coal shaft near Stirling, 
out on a blasted heath, deserted through 
the proprietors — ^the South Sauchie Colliery 
Company — having sunk a shaft into the 
same seam at a more favourable position. 

The slxaft which the mine-owners despised 
became the headquarters of a gang of 
illicit distillers, who found 
An lllioit Still in the old pit the very 
place for their operations. 
They set up their still in the mine and 
drove a thriving trade, until fire, spreading 
from their small furnace, fastened upon the 
coal and frightened them from hiding. 

The fire quickly got a good hold, and 
its flames, issuing from cracks in the ground 
as well as from the shaft, lighted at night 
time the whole countryside. So began the 
“ burning wosU^ of Clackmannan.’’ But 
the fire did not remain at its starting point 
in the old mine. Fanned by currents of 
air in the workings, it advanced rapidly 
into richer areas, burning on from year to 
year witli irresistible fury until eventually 
it embraced an entire seam of coal twenty- 
six acres in extent. Every known fire- 
fighting device was tried, but ineffectually, 
and at last Lord Mansfield, the owner of 
the coal-field, acting upon the advice of 
the highest engineering authority, decided 
to wall in the fire, and so exclude air from 
it. The wall, which was of mud, took five 
years to build, and cost £ 16 , 000 . The 
work was dangerous and difficult, for the 
heat in the mine was terrific, and the perils 


from subsidences of roof and the ming 
walls incessant. At last the rampart was 
completed — ^and found wholly useless. 

After a generation Sir Goldsworthy 
Gurney, the man who had put the first 
successful steam car on the roads, agreed 
to try a method of his oum. The prime 
mover was his infallible steam jet, vrith 
which he drove his car, improved the steam- 
ship, created the blast furnace, cleaned 
out sewers, did nearly everything in fact. 

lie erected a furnace at the pit mouth, 
installed a number of pipes in the mine, 
and penetrated the wall around the fire 
to enable him to reach the glowing furnace 
within. Then he got up steam from his 
boiler, and by its aid forced do\\Ti under 
high pressure large volumes of mingled 
carbonic acid and nitrogen. In the course 
of a day or so eight million cubic feet of 
gas filled the mine. The shaft was closed 
down, and as far as possible the mine was 
completely sealed, and so remained for 
three weeks. The absence of free oxygen 
from the mixture extinguished the fire ; 
then steam and afterwards cold damp air 
were introduced, so that when a party of 
investigators at last entered the mine, they 
found the fire of forty years no more, and 
the mine cool and practicable. 

Happily not all these fires are so destruc- 
tive as those indicated. There is one burn- 
ing at this hour which 
cannot be considered as *{j!^*\* 
aught but a public bene- ** 

factor. Cracks and subsidences of build- 
ings at Haselbach, near Altenburg, Germany, 
during the present year, led engineers to 
make borings in the subsoil. They found 
fire, fifteen feet down, in virgin deposit. 
But they also found coal, whose existence 
had never been suspected. Haselbach is 
built on part of a vast coal-field, and that 
coal-field is on fire. The subsiding build- 
ings have revealed a sort of treasure trove 
of a colossal snapdragon type. The plums 
are there for the snapping, but the hands 
to gain them must be impervious to flame. 
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Sea Water 

Remarkable Facts about the Element which Covers 
Five-Sevenths of the Total Area of Our Planet 

By HOWARD TRIPP, M.A.. Ph.D. 


F ew things appeal more to the human 
imagination than the study of the 
infinitely great and of the infinitely 
small. Not only do the heavenly 
bodies and the immensity of spaee 
fill our finite minds with a feeling of 
awe, but the infinitesimal organisms 
which frequent the earth, the air and 
the water awaken in no less degree 
our wonder and admiration. 

The surface of our planet, which is 
but a speck in the ocean of space, is 
covered to the extent of five-sevenths 
by the sea, the depth of which varies 
from a few hundred feet, as for ex- 
ample in the English Channel, to 
thirty or forty thousand feet, such as 
we find in parts of the Atlantic Ocean. 

The volume of the water is so enor- 
mous that the immersion in it of a 
whole continent would probably only 
raise its level by a few inches ! Esti- 
mates of the total quantity of sea- 
\rater vary from twelve to five hundred 
million cubic miles. 

Such calculations are very conjec- 
tural, and any approach to accuracy 
is negatived by the fact that the bot- 
tom of the sea is not uniformly flat, 
and that its contour is continually 
altered by volcanic action. Sound- 
ings in deep ocean have revealed the exist- 
ence of prodigious mountain chains, of 
deep precipices, of yawning chasms, and 
of multitudinous plateaus and valleys. 

What imposing spectacles would meet 
the gaze of the submarine explorer could 
he only wander about the depths of the 
sea as easily as on the surface of the land I 


Except for the fitful glow of some pass- 
ing phosphorescent organism, the depths 
of the ocean are for ever enshrouded in 


impenetrable darkness ; and even could 
we provide our explorer with light and with 
air to breathe, he w'ould be crushed and 
crumbled into atoms by the enormous 
pressure which obtains at such depths. The 
true bed of the ocean is covered with 
organic ooze and red clay. There is no 
plant life below about 700 feet, but there 
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Beachy Head 

The depth of the eea varies from a few hundred feet 
in the Ensliah Channel to thirty or forty thousand 
feet in parts of the Atlantic Ocean 
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Sea Water 


The Colour of 
the See 


arc apparently no limits to the existence 
of animal life, which is most abundant in 
the ujiperrnost and lowest regions. The 
corpses of the animals fall to the bottom 
and form the chief constituent of the ooze. 

Clear sea-water in thin layers is colour* 
less, in thicker layers green, and then blue. 

White objects immersed 
in sea-water appear green, 
but become more and 
more blue the deeper they descend. The 
reason of the blue colour is that the water 
easily absorbs the yellow and red rays. All 
deep and clear seas arc blue. The renowned 
azure tint of the Mediterranean is not con- 
fined to that sea, but is met with in tropical, 
temperate, and frigid zones. The North 
Sea is green because it is not very clear, 
comparatively shallow, and the reflections 
of th(‘ sandy bottom mingle with the 
natural tint. But the colour of the ocean 
is also conditioned by the presence in it of 
minute suspended particles of mineral 
matter, and the freak colouring of certain 
waters has been traced to the presence of 
living organisms. Thus the colour of the 
Red Sea is due to myriads of microscopic 
algfie of that colour. In various parts of 
the globe, white, yellow, brown and orange 
seas have been observed. 

The clearness of the sea is very great in 
some parts. In the Indian Ocean, near 
Mendora, corals can be observed at a 
depth of 25 fathoms. Columbus records 
the intense transparency of the Caribbean 
Sea. where the water was so clear that the 
boat ajipeared to float in the air, and on the 
clean, sandy bottom, thousands of coloured 
fishes were plainly visible. 

The greatest depth of vision recorded is 
252 feet in the Black Sea. But if this is 
the limit to the penetrative power of 
ordinary light rays, the so-called actinic 
rays, viz. those which affect a photographic 
plate, penetrate far deeper. Experiments 
made between Corsica and the Riviera 
showed that a photographic plate was 
affected at 1,500 feet, but not at 1,575. 


Everyone knows that the sea contains 
dissolved salt, but few are aware that a 
large number of other substances are 
always present in it. In fact, no less than 
thirty-two of the chemical elements are to 
be found in it, in various forms and com- 
binations. There is no doubt that gold is 
one of these elements, but the proportion 
of it is so exceedingly small, and the process 
of isolation so intricate, that it is safe to 
say that the production of gold from sea- 
water is commercially infeasible. 

The amount of salt and of other solids 
present in sea-water is by no means con- 
stant. The Atlantic Ocean contains on 
the average 8*6 parts of dissolved matter 
per 100 parts of water ; the Mediterranean, 
8-8 parts; the Baltic 0-5 parts; and the 
Dead Sea 22 parts. 

Readers of Kinglakc’s “ Eothen ** will 
remember his experience of bathing in the 
Dead Sea. The taste of 
its water was detestable. The Dead Sea 
its buoyancy was so great 
that he found it very difficult to swim, his 
body being raised so much in the water that 
his stroke was baffled. After his bath he 
took some time in regaining the shore, and 
when about to dress he noticed that his skin 
was tliiekly encrusted with salts ! About 
two-thirds of the dissolved salts consist 
of common salt, the rest being composed 
chiefly of chlorides of potassium and 
magnesium, and sulphates of calcium and 
magnesium. 

The presence of the last two substances 
makes sea-water so very “ hard ” ; wash- 
ing in it is practically impossible, and it 
can only be softened by the addition of 
chemicals. We have all experienced the 
difficulty of drj-ing clothes that have been 
immersed in the sea. This is due to the 
magnesium salts, which obstinately retain 
water, and which, after drying, re-absorb it 
from the air. For the same reason the 
table salt becomes damp when there is 
much moisture in the air. Certain specially 
purified table salts remain permanently 


124 



III. — On the Sea 


Natural 


Sea Water 


dry because the magnesium compounds are 
removed in the process of purification. 

When salt water is evaporated to dryness 
the residue consists of all the substances 
that were previously dissolved, and is 
known as “ sea-salt.” If the evaporation is 
only partial, small cubical crystals of salt 
separate on cooling, and, on further con- 


... ,'ir 

e.r 


the fishes breathe — and of nitrogen, is 
found to get less as the depth increase's, but 
the carbonic acid gas increases with the 
depth, and is usually greatest near the 
sea-bed where animal life abounds. 

Another interesting feature of sea-water 
is its temperature. Owing to water bc*ing a 
bad conductor of heat, its temperature is 
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Floating in the Dead Sea 

Its buoyancy is so that it is very difficult to swim, one's body beina so much raised in the 

water that one's stroke is baffled, but floating is delightful 

centration, the other solids crystallise out in alw^ays more equable than that of the air 
turn. These solids are brought into the or the land. Whereas the surface of the 
sea by the rivers, which have obtained land in tropical countries is frequently 
them from the soil. Once in the sea, the heated to 129^ F., the ocean has not been 
dissolved solids are trapped, the evapora- known to rise above 87^ C. Sea-water has 
tion of the water by the sun’s heat having no a high specific heat, in consequence of 
effect upon them. Inland seas and lakes, which, and of its great depth, its tempera- 
which have no immediate connection with ture is only very slowly raised or lowered, 
the ocean, are thus noticeably becoming In the vicinity of the Equator its tempera- 
more salty. ture varies between 82^ and 88^, but the 

The atmospheric gases — nitrogen, oxygen, warmest part of the ocean is not at the 
and carbonic acid gas — are dissolved by the Equator itself, but along two parallel zones 
sea from the air, and play an important to the north and south of it. In the Polar 
part in animal and plant life under the Seas the water is always warmer than the 
surface. The amount of oxygen — ^which land and the air. 
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The Ingenious but Clumsy Outrigger Canoes of the South Seas 


Amazing Survivals of the Time when Man 
First Used the Deep as a Place for Locomotion 

W HEN or how in the daw'iiing of as show'ing the static quality of mind 
nuin’s history he first discovered possessed by some races, these vessels may 
the possibility of utilising the w’ater be seen side by side w’ith the latest develop* 
as a place of locomotion, not merely for ment of the marine architect’s idea, as, 
himself, but for his belongings, is a profound for instance, on the Coromandel coast, 
mystery, and likely so to remain. Hut Can anything be more striking than the 
what is peculiar and, I think, unique contrast betw’een the two or three rough 
amongst the artificialities of man is that logs of the native fisherman, which, seized 
to-day, when invention has developed an together with coir string, support him 
Aquilania, an Imprraior and a super* during his long night’s toil at sea, and the 
Dreadnought, the lea.st observant traveller modem P. & O. or B. I. steamship at 
may find, not in museums, but actively anchor within the Madras breakwato; 
employed, queer craft whose development discharging her cargo with dectrically* 
has not progressed since that hazy century driven cranes and weirdly illuminated by 
B.c. when they were invented. Foremost electric light ? 

among these are the inflated skins which The well*bdoved South Sea Islands can 
still do service in Northern India. and do furnish many examples of the 

And what is stranger still, but useful queerest of queer craft. Of course, they 
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The Portable ** Boats’’ of India 

In Northern India the natives atill follow the practice depicted on ancient monumenta of carefully 
stitching up the akina of bullocka and other animala which they can uae aa boata when needed. The 
Illustration shows natives inflatinf these akina preparatory to launching them for the crossing of the swift- 

flowing River Sutlej 
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are all of the dug-out or burnt-out species, 
the Kanaka mind refusing apparently to 
contemplate the possibility of braving the 
ocean waves in a vessel of woven leaves, 
such as Moses was launched in on the Nile. 


And, of course, they arc handicapped by 
the absence of pitch, although they do use 
a kind of "" chunam/’ or lime cement, for 
caulking purposes in their more elaborate 
vessels. For the benefit of those folk who 
alw^ays seem to imagine that the untutored 
native instinct w^orks as unerringly as 
docs that of birds, and beasts, and fish, 
I would like to say that all the aberrant 
craft one may see in various South Pacific 


groups are obviously the attempts of 
unhandy workers. 

Canoes, that is, dug-outs of every shape 
and size up to the limit of the tree trunks 
available, may be seen, some more like a 
dish-cover than anything 
else, and some handsome 
enough to be models for 
the most modern naval 
architect, if he could 
afford to follow them. 
But they arc all mightily 
interesting as showing 
how' desperately the 
human mind strives for 
certain ideals w'hen con- 
fronted by the difficulty 
of efficient navigation 
at sea. 

Lack of suitable ma- 
terial w'herewith to carry 
out ideas has been res- 
ponsible in many parts 
of the world for the 
development of queer 
craft, chief among which, 
I think, we may place 
the rafts of jars on the 
Euphrates and Tigris, 
the inflated skins pic- 
tured on ancient monu- 
ments, yet in use to-day, 
and the straw-built 
balsas of Peru. For 
man fights hard with 
his environment, and 
in the struggle makes 
use of some strange 
tools as well as materials. 

It is not until w'e come to the great 
mysterious Empire or Republic of China, 
though, that w'c are met with an astound- 
ing set-back. I firmly believe — and there 
are very many cogent reasons for so 
believing — ^that the dawm of navigation 
first broke in China ; yet marine develop- 
ment in China stopped at the junk, than 
which it is utterly impossible to conceive 





Reef Island Canoes at Santa Cruz 
Lack of sultablo malarial with which to carry out ideas has been 
raaponsible lor the development of euch queer craft aa this 
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Queer Craft 

anything queerer. Indeed, I have heard same, vast, unwieldy rudders needing a 
passengers remark on seeing one for the dozen men to manipulate them, and, most 
first time : fantastic of all, perhaps, a huge staring 

‘‘ It is really true, then ! There are eye painted on either bow, because no 
such things still in existence, and it was vessel can otherwise see to navigate ! 
not a great joke that all the books and Yes, after millennia of experience in 
illustrators were having at our expense.” navigation, sueh quaint monstrosities are 
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Crossing the Tigris at Bagdad 

Among the most curious of craft are the jar-like vessels still in use in the East. In his struggle with 
environment man makes use of strange materials 

It is all the more wonderful when you still constructed, still used in China, and 
have seen a Chinese engineer at work, when what is perhaps more marvellous still, 
the marvellous adaptability of the Chinese though not exactly germane to our subject, 
ha^ hcon practically exhibited to you. the men who handle these extraordinary 
You feel hardly able to credit the evidence vessels do so on the same principles as 
of your oym senses that such people can did their ancestors scores of centuries 
endure this fantastic erection, high where ago. 

it should be low% and low where it should In fairness, it must be admitted that 
be high, with wooden anchors weighted many of the queer craft still extant—* 
with big stones, with ropes of twisted bam* whose lower part is a bumt*out log, 
boo, sails of the same, decks laid with the dubbed neatly by the most primitive tools 
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on the ouisidct whose upper works are Imnded down to him from an inunemorial 
9ewn on vrith coir string, and whose equili- past. 

brium cannot be maintained without a In order that wc may not be too con- 
great spar suspended at the end of two ceited, I M'ould like to say tliat some of the 
outriggers— are beautiful in outline and most modem ships are queer craft un- 
graceful in their movements. Of such are doubtedly as far as their appearance goes, 
the fishing canoes of Ceylon and the out- They are just huge steel boxes with hardly 
rigged canoes of many a South Sea group, enough bow and stern to give them a faint 
Their queemess does not consist in their resemblance to a ship, and a double row 
appearance, but in their utter, hopeless of cargo derricks, among which the small 
unsuitability for use. Neither as passenger squat funnel is hardly noticeable. Seen 
bearers nor cargo carriers have they any broadside on, the w’hole contraption looks 
reason to exist, yet exist they do, because like a length of dockside broken away with 
with the world’s best models at hand, all its cargo gear complete, and the sight 
the native canoe builder seems unable makes a sailor wonder whether the ocean 
to tear himself away from the designs lias ever seen a queerer-looking craft. 


Asleep in the Deep 

The Marvellous Cradles Fashioned by Certain Fishes 
By N. F. WATSON 

F oxes have holes, and birds of the natural marvel, the sub-nc|ueous palaee of 
air have nests,” a faet stated in terms the stickleback. The male of the fresh- 
as old as the Christian era. But water species is architect, builder, and 
there are homes, not made with hands, in nurse. He is a weaver of great skill, 
the w'atcrs, where none but the trained ob- scrizing j>ieccs of fragile floating vegetation — 
server dreams of finding them. It is one grasses, straw, parts of growing plants — 
of the strangest of natural phenomena that and fashioning the neatest of nests, through 
homc*making reaches its highest develop- which fresh water can be easily forced, 
ment, not among the animals physically His sole implement is his well-armed little 
and mentally most nearly allied to man, mouth, and with this he ia.shions a home 
nor among the splendid beasts, carnivorous that would not disgrace a bird. Instead, 
and herbivorous, which rank next to him however, of being held in position by stout 
in power and dominion, but in phases of supports, this nest, delicate and yielding, 
life among the lowliest in mental organisa- is merely a floating cradle, which a rough 
tion, among the birds, the insects, certain wave would crush. To his completed 
of the water-bom land-dwelling animals dwelling the successful builder invites a 
(the amphibia) — and the fishes. For there fenude of his species, lures, or even drives 
are those among the dwellers in the deep her in, and refuses to let her depart until 
which conunand a very high place in the she has deposited her eggs. A second and 
company of geniuses of the nursery. even a third young bride may be honoured 

In our ponds and ditches, and in our with a like invitation or command. There- 
ooasUl waters, may be found a great after the solicitous sire keeps watch and 
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ward over the nest, fanning vigorously at 
times with his fins to stimulate a current 
of fresh water through the nursery, so that 
the eggs may be eontinuously supplied 
with oxygenated fluid. 

The fifteen-spined stickleback of the sea 
is a still more notable craftsman, for he 
not only weaves, but spins — weaves his 
nest of growing sea- 
weeds, then spins a 
glutinous thread 
which hardens into 
a tough hawser, 
securely binding the 
nurscTy fabric in posi- 
tion. This is a not- 
able* fact, for although 
silkworms, cater- 
pillars, spiders and 
mussels spin, only oik* 
backboned animal is 
known t,o poss(*ss a 
similar gift, and tliat 
is our little s(*a-going 
stickleback — half a 
foot of unadulterat(*d 
courage* and in- 
genuity. 

Tropical America 
has an ancient ar- 
moured type of flsh 
belonging to the 
Silurid-w, known as 
the hardback, which 
excels the stickleback 
as a builder in an im- 
portant particular. Its nest, of grass-blades, 
straw and leaves, demands of the young an 
early acquaintance vrith atmospheric air, for 
the nursery is fashioned, not actually be- 
neath the water, but in a muddy depression 
just above the surface. This unique habit 
matches the |>erformanee of the adult fish, 
which, when the water of its original 
habitat runs low, cheerfully climbs the 
bank and stumps off on its fins to the 
nearc'st watercourse which is better sup- 
plied — but of this later. 


We reach a further difference of structure 
in the incubating establishment of the 
American bowfins. These are large fish, 
four feet in length, and from 20 lb. to 80 lb. 
in weight. The male deliberately makes a 
clearing in the reeds and rushes, biting 
through the thick stems in order to effect 
41 circular clearing, from which all debris is 
carried away, so that 
the ova may have 
above them a clear 
space of water in 
readiness for the ad- 
vent of the young, 
which may number 
from hundreds to 
thousands. 

Itemarkablc build- 
ers are found among 
a famous group of 
African fishes, the 
Mormyridee, in which 
we discover very 
primitive characteris- 
tics associated with 
a significant develop- 
ment of brain sub- 
stance. In this family 
is the eel-like gym- 
narchus, a fish six feet 
and more in length, 
with highly efficient 
teeth, with which it 
cuts a mass of vege- 
tation and constructs 
a veritable ark, a 
nest wiiieh floats, bearing its treasury of 
innumerable lives-to-be, w'hile the diligent 
male swims vigilantly in attendance, ready 
to do instant battle for their safety. These 
unique cradles measure four feet in dia- 
meter, and are guarded by walls eight 
inches in depth. In them the young fish 
safely pass the first three weeks of their 
existence. 

The variety of fish nests is surprisingly 
large, considering that these citizens of the 
deep are generally regarded as being totally 



The Three-Spined Stickleback 

The male of the freshwater species is an architect 
of skill. He not only builds but assidu- 

ously guards his nest 


Fifteen-Spined Stickleback of the Sea 

{Dtawn by E, H. Fitchew) 

This rtmarksble 6sh not only weaves but spins — weaves his nest of growinff seaweed, then spins a glutinous 
thread which hardens into a tough hawser, securely binding the nursery fabric in position 
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devoid of all parental care for their young. 
Here we need note only a couple more 
striking examples. One is the strange 
nursery of the cichlid, a fish common to 
the warm waters of both the Old and the 
New World, yet of totally distinct genera. 




rhoU> hx /■ Martin liun.an, / /.' 

Sticklebacks at Home 
Observe the nest in the top right hand corner 

Mult! and female make a nest in the sand 
by the sliore, where the female deposits 
her egfis for fertilisation by the male. 
Then she takes the ova into her mouth, 
retaining them there until the young have 
compleU'ly developed, and are able to take* 
cure of themselves. Certain of the eat- 
fishes alsti have this habit, but luTe the 


the Deep 

male is the living incubator. He does not 
feed during all the period of hatching# and 
his devotion extends to the infancy of his 
youngsters, which, if menaced by danger, 
swim into his mouth, and there find safe 
asylum until the peril is removed. 

Perhaps the most astonishing example 
of fish cradles is that which has been 
reserved for the last. This is the home 
of the young paradise fish, commoner 
as a domestic curiosity in China and 
Coc!hin>China than is the acclimatised 
gold-fish in Europe. Here the parent 
fish evolves his nursery from his own 
internal economy. He blows a number 
of air-bubbles, and cements them to- 
gether by means of a glutinous fluid 
s(»ereted from the lining of his mouth. 
And in that strangest, most beautiful 
of fairy-like abodes, the young paradise 
fish first see the light of day. They 
quit their castles of air to seek the 
guardianship of their sire, who guards 
them with a devotion and assiduity which 
would do credit to the best of worker bees 
or the most solicitous of nursing ants. 
Man*s counterpart in the woods — the ter- 
nlde likeness of the lord of creation, the 
anthro|)oid a|K‘s — cannot matcdi the won- 
ders acliieved by these humble vertebrates, 
whose homes are in the unmapped waters. 
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The Great Pipe-fish 

I'he n.a.e Pipe fish U a model parent, for he hatchea hia young in a pouch on hit own body 
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Stages t:i the Modern Carrot's Evolution 
The gardener of a generation or so ago would hardly recognise the carrot of to-day 


New Plants for Old 

How Man has Improved on Nature and Transformed 
Insignificant Plants into Splendid Blooms 

By S, LEONARD B^STIN 

Author of *• Woiuii t .s of JVah 


T here arc few riJoro wondcrfjil tliinjjs 
in this twentieth century than the 
control which men have acquired 
over Nature. Perhaps the mtist startling 
instance of this is to be seen in the mar- 
vellous developments in the world of vege- 
tation. It is indeed no exaggeration to 
say that the present race of plants would 
be hardly recognised by the gardener of a 
generation ago. 

It is interesting to consider a few modem 
flowers and to compare them with their 
prototypes. Certainly one of the most 
singular examples is that of the sweet pea. 
Now we do not have to go very far back to 
find the time when this favourite flower 
was quite insignificant ; the blossoms were 
small, poorly coloured, and few in number. 


Ev<-n ten years ago the sweet pea was quite 
sniiill whi-n eompan'd with the splendid 
bltK)ms of the j)resent day. Of course, the 
cultivation of the rose is very old, although 
it is lik<-ly that the ancestor of the plant, 
as we know it, was a small pink species to 
be found in Eastern Europe. But within 
the last twenty years or so ros<-s have been 
improved enormously ; the graceful blooms 
and delicately coloured petals are very dis- 
tinct from the cabbage-like flowers of our 
forefathers. It would seem, however, that 
the rose is beginning to suffer from over- 
cultivation, for, sad to say, the new varieties 
show a tendency to lose their scent. Some 
of the most exquisite forms are entirely 
without fragrance. 

Fruits and vegetables, too, have shared in 
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the wonderful advancement. There is little 
doubt that the forerunner of our fine straw- 
berries was the little wild species which 
grows all over the temperate world and is 
common enough in our >voods. It seems 
difficult to believe this, when one compares 
the wildling with a large and finely flavoured 
modern variety. Even more striking is the 
case of the (carrot. Now, although it is 
f)elieved that tliis vegetable has been cul- 
tivated for a very long time, it is only 
recently that the root 
has been properly de- 
v(^loped. The car- 
rot which our 



l. 

The Modem Hose and its Ancestor 

The cultivation of the rose is very old. The ancestor of the plant as 
we know it was a small pink species found in Eastern Europe 
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forefathers grew had a small root of uneven 
shape. But the skilful plant breeder has 
altered all this and has given to the world 
a carrot which produces a large and shapely 
root. 

It is not an unnatural question to ask 
how these marvellous changes have been 
brought about. Of course, the simplest 
mod(? of improving a race of plants is on 
the following lines : The seeds of a certain 
plant arc sown and, as these grow up, 
flower and bear fruit, they are carefully 
(xamined. The poor and undesirable types 
are destroyed, and only the best forms 
are retained. The seed from these alone 
is saved, sown again, and 
the process of selection re- 
|)cat(‘d. 

Th(‘ modem plant breeder 
is far more ambitious. He 
has in mind a special type 
of plant which he desires, 
and hi* strives to attain 
the end by a very delicate 
metliod. This consists of 
crossing different types of 
the same kind or of a nearly 
related plant. The work is 
fascinating beyond descrip- 
tion, and its very element 
of nneirtainty makes it 
doubly alluring. Suppose, 
for instance, that the gar- 
dener has before him two 
nearly related plants. One 
produces small blossoms of 
an intensely brilliant hue, 
the other large flowers, but 
of a poor colour. Now the 
idea is to produce a plant 
which will bear good-sized 
blossoms with a good bright 
tint. With a camel-hair 
bnish the plant breeder 
takes some of the pollen 
from one flower and, with 
extreme care, transfers it 
to the stigma of the other. 
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Next, he must take some precaution that 
the newly fertilised bloom is not visited 
by bees or any other insects. These 
energetic little .creatures might bring some 
pollen from other flowers, and so upst't 
the cross. It is customary to surround 
the flowers with muslin, so as to protect 
them from the unwanted visitors. \Mien 
the plant which has been cross-fertilised sets 
seed, these are carefully preserved. In due 
season the seed is sown, and if all has gone 
well the breeder gets the flower he desires, 
although the processes of selection and 
hybridising may have to be rejuated 
several times. Of course, there are many 
slips ’twixt the cup and the 
lip in this business. Still, 
the matter has b(*en car- 
ried to a successful issue in 
hundreds of cases. About 
fifty years ago the gloxinia 
was a plant jirodueing a 
small pendulous flower. The 
plant bre(‘der set out to 
make the flower erect, and 
also enormously to increase 
the size of the blossom, with 
amazingly successful results. 

That the reward to the 
plant breeder who is sue- 
cessfiil is of a substantial 
nature is well known, llie 
man who ])roduced a pure 
white daffodil was able to 
sell his bulbs at fifty guineas 
apiece for some years. In 
the same way the breedcT 
who introduces a really blue 
rose, if this should ever come 
about, w'ill, without doubt, 
make a large amount of 
money. Of course*, whetlur 
these floral fancies are really 
worth the money is a mat- 
ter of opinion. There is no 
gainsa3ring the fact, however, 
that a great deal of really 
good woric has been accom- 


plished in the way of giving fresh beauties 
to flowers and uses to plants of all kinds. 

We know that the prickly pear cactus 
will grow in wry dry situations. Now 
the stems of this plant offer very good fodder 
for cattle, only they are quite im]>ossibie 
because of the dn^adful spines with which 
they are covered. An American bm'der 
has set himself to produce a spineless 
cactus. This he has been able to do ; wc 
seem to be within measurable distance 
of the time wh(‘n the 
deserts of the world 
will support 
cattle. 



The Progress of the Sweet Pea 


f/y S, L. JiUMttH 


There is no flower which has been more marvellously developed 
from obscure beginnings than the aweet pea 



The New Naval Air Scout Hovering Over a Misty Sea 

{prmmm by Chritiopker Clmrk) 

ling from somo aon-oosst bnao, tha naw naaal will ba able to reconnoitre above the water fot days I'n end, repotting ronatantly to head -quarter a 

by means of wireless telegraphy 
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Photo Taken from an Aeroplane 

This clearly shows how, from his bird's-eye point of view, the airman can spy over the enemy's country, 

himself often invisible 


War in the Air 

How the Aeroplane and Airship Have Transformed the Science of War on Land and Sea — 
Britain no Island in the Future — Exit " the Fog of War " 


O X the cve of naval warfare it is the 
aim of a fleet, as of an army, to 
conceal from an enemy its j)osi- 
tion and strength ; to take your foe un- 
awares, and at the moment which suits 
you best, is to be on the road to victory. 

Hitherto, in scouring the sea to Anil 
some lurking foe, fast torpedo-boats and 
destroyers have been employed ; but the 
conquest of the air brings a new instru- 
ment to hand — one which is immensely 
swift and gives the spy a view over vast 
stretches of water. 

The experience gained by each of the 
belligerents in the Great War has shown 


the possibilities of aireruft. Aeeompaiiy- 
ing fleets of the future will be long, low, 
mastless craft, their spacious decks stri])ped 
bare. They will be the parent ships f<»r 
aeroplanes ; and inside their roomy hulls, 
packed away neatly in sections and wait- 
ing to be rais(*d to the deck above, will 
be aircraft of a special design. These 
promise— so far as cme may judge at the 
present time— to be small monojilanes, 
very powerfully engined, and seating a 
single scout. Capable of high speeds, they 
will liavc ability to weather the strong, 
steady winds so frequently encountered 
at sea. 
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Airship Attacked by Aeroplanes while Bombarding a Naval Base 

(DrMVM ky HmivkI 

Stationed in harboure and houaed in floating aheda, coast defence aeroplanea must be ready to give 
battle In their own element to each aerial invaders aa may dare to approach their ahorea. It ia vitaUy 
Mceseary for Britain*! coast to be girdled with an air-patrol 
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When needed for duty, they wll be 
assembled in the ship's interior, then 
brought to the deck and launched one by 
one, rising skyward in all directions, and 
traversing hundreds of miles of ocean in 
a few hours’ flight. In launching an 
aeroplane from a ship's deck, no great 
mechanical difficulties are encountered ; 
it has already been done, even from an 
ordinary warship, the decks of which are 
encumbered. Given a specially cleared 


spy upon an enemy’s fleet while he himself 
— an elusive speck against the sky — re- 
mains invisible. Wiri'less telegraphy will 
be brought to his aid, to enable him to flash 
to his flagship a report while still in flight, 
and the radius will be increased, un- 
doubtedly, as apparatus is improved. Fly- 
ing at a hundred miles an hour, and report- 
ing instantly all he sees, one air-scout will not 
only do the work of several torpedo-boats 
or destroyers, but do it more eff(*etively. 





Launching and Landing Platform on a British Warship 

In the future there will be epecielly designed parent ships for naval aeroplanes, which will be packed 
away in sections in their roomy hulls. When needed for duty, they will be assembled in the ship’s 
interior, then brought to the deck and launched one by one, riaing skyward in all directions, and 
traversing hundreds of miles of ocean in a few hours' flight 


space, therefore, the manceuvre sliould be 
carried out with case. But the return of 
the aeroplane to the deck is a more dillieult 
matter, particularly in a high wind or rough 
sea, and some practicable receiving mechan- 
ism remains to be adopted — although M, 
Blcriot has tested successfully a device by 
which the descending aeroplane, being fitted 
with a catch, makes contact witli a wdre 
cable and is brought gradually to a halt. 

From his bird’s-eye point of \iew, thou- 
sands of feet aloft, the naval airman w^ill 


Another service for naval aircraft will 
lie in coast patrolling and defence. Here, 
again, a special type of niaehiiK* is needed. 
Stationed in harbours, and housed in float- 
ing sheds, these* sea-f)lanes will be duplicate- 
engined craft which, rising from the surface 
of the water, will scout along coastlines, 
and be ready to give battle, in their own 
element, to aerial invaders who may 
approach their shores. The crew of such 
a patrol will probably consist of a pilot — 
and perhaps also an engineer — with an 
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observer and a man to handle the machine- 
pun, which will be mounted forward, clear 
of the sweep of the planes. These coastal 
craft — like the hiph-seas scout — ^will be 
in communication with harbour bases by 
means of wireless. It should, in Britain, 
be our aim to pirdle the coasts with an air- 
])atrol, and Parliament is now awakened 
to tliat need. 

Then there is the naval airshi|)— hupe 
and costly to build, it is true, but capable 
of remainiiip in the air for 

***Al«hl|r* jwriods ; and it is 

this cpiality which must 
rcndcT her so useful in naval war. Ascend- 
inp, for instance*, from a sea-eoast base, slie 
will n^connoitre above water for days on 
end, trav(*rsinp a pre-determitu'd path, and 
re])ortinp eoiistanily by wireless. As an 
example of jiresent possibilities, one need 
only cite the exploits of the (ierman Zep- 
pelins which crossed the North Sea apain 
and apain to rai<I our coasts diirinp 1915 
and Itno. Such tests show the value of 
a lonp-ranpe airship when attendant upon 
a fleet. Flyinp hiph, she would see preat 
distances on (‘very hand and, keepinp in 
constant touch with her flapship, would 
provide a constantly watchful eye for the 
fleet below. 

The destructivi* potentialities of an air- 
ship must be considered t(M». When armed 
with bombs and s])eeial puns, it will un- 
doubt(*ldy, in the course of a few more 
years, develop into an instrument hiphly 
formidable to fleets and harbours, and in 
raids over an enemy's country. 

The failure of (iennany to achieve any 
preat military success by the use of her 
Zeppelins in lOl-l-lS does not arpue 
that the peril from above can be ipnored. 
The next few years may see astounding 
develoj)inents in lighter - than - air craft 
in this country, as well as on the Con- 
tinent. 

In the past as two armies neared each 
other, the Commanders-in-Chief thre^w out 
screens of outposts, and, shielded behind 


these, moved the real strength of their 
forces. But neither Commander knew 
how, when, or at what point his opponent 
would develop a main attack — ^although 
such knowledge was of vital interest ; so 
they crept upon each other slowly, definite 
news of a movement of troops, however 
trifling, being awaited anxioasly. 

Each army, it is true, sent out scouts, 
both on horse and afoot. But mount- 
tains, woods, and unfordable rivers, and 
skirmishes wth the enemy’s outposts, pre- 
vented th(‘m obtaining more than frag- 
mentary tidings ; >'et a misunderstanding 
of any one of these rc*ports might entail a 
W'holly false move, and pcrha]>s the loss of 
an aedion. Blunders were in truth made, 
opportunities lost, whole army corps 
mislaid, and engapements fought with 
liapIiH/nrd zeal. Neither Cx>mmander- 
in ‘ Chi<‘f kn(*w — so the military saying 
goes — “ wliat was on the other side of 
the hill.” 

In battles of the futiux* tlu* Commander- 


in-Chi(*f will anticipate all else by calling 


a conf(Tence with his 
oflicer directing air- 
scouts. To him he will 
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indicate the tracts of eountrj^ which must 
be r(‘eoimoitred from the air — not only to 
l(Knte an enemy, but to survey the lie of 
the land, and note points of strate*pic value. 
Arranging the flight of liis squadron so 
that the machines spread out like a fan 
and cover a maximum area in a minimum 


time, the officer in charge of aeroplanes 
will give instant effect to the orders he has 
received. Rising 8,000 feet or more, with 
pilot at his levers, and observer vrith maps 
and notebook before him, the aircraft can 
glean, in an hour aloft, news that would 
take cavalry scouts a day to obtain ; and 
this information, when analysed, will be 
hastened to the Commander-in-Chief. He, 
then, will mark upon his maps the posi- 
tions to which the enemy has moved, or 
is in the process of moving. 

In this way will be eliminated what has 
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A War Picture of the Future 

{Drawn by Htnri Lnnm) 

Suppose two enniee, conver^lns for battle, both having air-fleeta ; what happens when they meet in conflict, 
thouaanda of feet above the earth, as inevitably they must do ? The imagination pictures such fighting as 

man has not yet seen 
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been called the fog of war.” Battlefields 
will be spread like chessboards. Each 
commander will see where 
of War^ enemy is massmg his 

men, where a blow is 
likely to be struck, and wliere he himself lias 
opportunity for decisive action. Precision 
of movement w'ill govern war ; clumsy, 
rule-of-thumb campaigns will be things of 
the past ; and blows, when they are struck, 
will Ik* swift, scientific, and probably 
crushing. 

Not cinly as scouts can aeroj)lanes and 
airshi))s figure in war, but as instruments 
of destruction also. As to this asjieet of 
their use, the (ireat War will provide 
definite data. Tliis mueh is known, cer- 
tainly : bombs may, with f*ffeet, be dropped 
from tlie air — so actual tests in war 
have shown — and ma<*hine - guns fired 
aceuratc*ly from aircraft while in flight. 
The rest is a mattc*r of organisation and 
skill. 

To be definitely destructive, hotvever, 
aircraft must be use<l in miinlMrs. An 
assault from a few bouilxiropping ma- 
(*hiu(‘s. (leliveiH'd Avitlioiit system, must 
be u<*gligibl(*. But large air- squadrons, in 
which each unit is e<piipped spi'C’ially for 
d<»struetive work, and for that alone, must 
providi* a factor in war that ne<*ds to be 
ri*ckom‘<l with. I.im's (»f <*oiuniuni<*ation, 
supply stores, and fortifications— these arc 
all subject to attack from the air; while 
troops in camp can be harnss(»d at night, 
or fir(*d u]>on from above when toiling on 
tin* march. 

But supjiose two aruiits, converging for 
battle, both having air-flects ; here is a 


problem indeed. What happens when the 
two fleets meet in conflict, thousands of 
feet above the earth, as they must in- 
evitably do ? 

The feeblest imagination pictures such 
fighting as man has not yet seen. Speed, 
sheer manoeuvring power, a perfectly 
trained “ crew,” and a man who is an 
expert at his gun — such will be factors for 
success in a duel of the air. Two oppos- 
ing craft wdll wheel and swing, before 
actually engaging, so as to seek position 
and altitude ; and then there will be a 
dart and a splutter of fire, and one of the 
tw^f) mechanical birds, grievously wdnged 
p(*rhaps, will flutter away earthward. 

These aerial battles, in the campaigns 
of the future, will precede engagements on 
land, and it will be of vital necessity — 
by th(‘ us(‘ of squadrons of i>urcly fighting 
craft-- to obtain, and hold, the command 
of tlie air. Should he lose this, indeed, a 
('onimander-in-Chief will be like a blind- 
folded man, groping to fight against one 
who ean st*i'. 


With the coming of aircraft, %vc should 
remember that Britain is no longer an 
island ; and so to the 

iiroteetion of our fleet, 

' no Island 

which should elu*ek an 


enemy approaching from over-sea — we 
must add an air-i)atrol, eflicient in every 
detail and adecpiately armed, which will 
iiiec't invaders by night or by day, should 
they d(*seend upon us from the sky. 

Fast fighting sea-planes; long-range, high- 
powen'd ond land guns to throw 

shells into the air— these are our means 
of defence against this ^icril fh)m above. 
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cod would fill the English Channel 

the Tin* natural cnfinii^s of the 

birds sreiii to be very few in America. 
Itoth in New Zealand and Australia a 
very similar state of affairs exists : re- 
niovt‘d from practically all restraint, the 
sparrow has iH'come a dreadful |K*st. In 
some districts farmers have l>ccn broufjht 
almost to ruin by tin* attacks which the 
little brown birds make on their crops. 

Offhand, one would think that there was 
plenty of room in the sea, no matter how 
rapidly the number of fishes might increase. 
This is really very far from being the case. 
Frank Buckland estimated that the num- 
ber of eggs which would be present in the 
roe of a fair-sized cod would not be less 
than 7,000,000. It is not very easy to 
realise what this huge number really means, 
but it is quite certain, supposing all the cod 
reached maturity and bred once, that the 
English Channel would be blocked with 
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The Great Pyramid of Cheops 


The Wonderful Story of the World’s Greatest Monuments 


By N. R WATSON 


W llKN tiu* Assuan dam (a milr and 
a (piarltr in Irn^tln ninrty 
thick at llu* base, ninrty fret hi^li* 
and twenty fe*ct thick at the tup), one of 
the mightiest of modern structures, was 
huildinj;, the late Karl Spencer asked the 
enuineer in charf»(‘ how it compared in 
majjnitude with the iireat Pyramid. “It 
contains," was the answer, “just about a 
ipiarter of tlie material of the Great Pyra- 
mid ! ’’ The eom|mrison refers only to the 
existing dimensions of the Py ramie!, wliich, 
havinj; act eel for centuries as a <tuarry 
for tlu‘ mosepu's and palaces of Cairo, is 
considerably rc'dueei! in bulk. Kven so it 
remains by far the greatest monument 
in tlic world. 

As it stands to-day, its four sides each 
nu‘asure in greatest length, 775 feet — ^the 
pillaging of vandals having reduced the 


length by *J0 fc»i*t each side. Its height 
is now 4.51 fe(‘t ; it was formerly 481 feet. 
It covers acres of land, more than 
the whole of Kineoln's Inn Fields ; it is 
many times as large as St. PauPs Cathedral, 
and 85 feet higher. The Pyramid, after 
having lost 4,(K)0,0 ^ cubic f(‘et of material, 
contains to>day no less than 85,000,000 
cubic feet of stone, suflicient, if drawn out 
in a line a foot square, to reach two-thirds 
of the distance round the earth. And yet 
this titanic mass once had life ! 

Its constituent elements had their 
lK‘ing, lived and loved, hungered and fed, 
and reproduced their kind, died and sank 
in the seas that exist no more, in such 
unthinkable numbers that their shells and 
bodies formed rocks thousands of feet deep, 
mountains thousands of feet high. The 
pyramids were once alive ; the inscrutable 
14S 





Building a Pyramid 

Equipped with a succession of pulleys, with hundreds of men hauling at the ropes, the great masses 
of masonry were slowly raised skyward and low'ered into position, so perfectly that not a pin can be 
thrust into the divisions. In the largest Pyramid of all there are 7,000,000 tons of masonry, fitted 

together as exactly as the works of a watch 
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Sphinx is composed entirely of fossil corpses, 
compounded in Time’s crucible into solid 
rock, from M’hich the skilled hands of a 
bygone age carved it as a sentinel looking 
out across the desert dotted white with 
dead men's bones. 

The living forms, of which great part of 
the Arabian range, in common with a 
considerable element of the A|H‘nnines, 
the Alps, the Carpathians and 
the Balkans, is coinjKised, were 
merely numinulites, or nnmnni- 
lina, a genus of fossil foramini- 
fera. They lived and multiplied 
in teeming hosts, outnuinlHTing 
the stars. They were cireular- 
shelled animals, varying in size 
from the mieroseopie to swagger- 
ing giants as big as half-crowns. 

And as iiinunuTable hosts of 
living forms of life died to make 
the white walls of old England, 
so these nummulites di(*d for 
their shells to agglomerate, age 
after age, and become converted 
by Nature’s inimitable metamor- 
phosis into solid rock. 

Long ages ago some forms of 
life were distinguished by the 
colossal dimensions to which 
individuals attained; others by 
the incredible fecundity of the 
species. The giants perished, us 
all abnormalities must, and the 
teeming nummulites to-day are 
represented by few species. 

Deposit of nummulites followed 
deposit, the fleshy parts dissolved, 
the interiors became solid with 
the mineral properties from sea- water, of 
which the shells had first been built up ; 
the shells of still tinier foraminifera filled 
in the gaps between nummulite and num- 
mulite. Thus, as layer uj)on layer of corpses 
rose, the sea received a new bed, whicli, 
as the waters rolled back, formed stony 
rocks for the conies, high hills as refuge 
for the wild goats, all as the Psalmist sings. 


To say that these fossil forms are count- 
less as the sands of the desert is hardly 
correct, for they themselves are the sands 
of much of the desert. Such sands are one 
in origin with the stones of the pyramids. 
The sands are not always the detritus left 
by a vanished sea. They are the commi- 
nuted fnigmeuts of the rocks of other days. 
Wind, and rain, ami change of temi>eraturc. 


and all the incidents which in course of 
time bring the mouniuins powdering to 
the plains, have helped to make sand of 
the rocks that once were living animals. 
The pyramids themselves have contributed 
to the debris of the desert. Many of the 
shells exactly resemble lentils in their form 
and size, and this fact gave rise to a curious 
misconception. Time, wearing down the 
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The Great Quarry at Masara 
From this ancient quarry were delved the mammoth mono* 
liths from which the pyramids were built 
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huge monuments, brought enormous num- 
bers of the fossil shells to the base, so that 
they impede the foot of the traveller. For 
long it was believed that these were the 
remains of seeds, used as food by the 
ancient workmen of the pyramids, and 
tliat by the action of time the seeds had 
become fossils. Of course, they were simjily 
nummulites dislodged from their nialrix. 

Now, except for certain slabs 
of granite brought from Assuan 
at the first cataract, the whole* 
of the stone for the pyramids 
was quarried from the range of 
liills on the right or east bank 
of the Nile. And those rocks 
arc entirely composed of what 
were once living animals, the 
nummulites of days long b(‘fore 
the dawn of mau. So it is true 
to say that the jiyramids and 
Sphinx were once alive. 

How came these pyramids t<i 
take shape and form ? How 
did these vastest of all human 
monuments arise in the land of 
old Nile, and for wdiat purpose ? 

We may confine ourselves to 
the Great Pyramid, the supreme 
wxinder of all. This grandiose 
structure w’as the creation of 
t’heops. King of Egyjd, nearly 
0.000 years ago. It was the custom of an 
Egyptian king of this era, imnunliately he 
mounted the tlirone. to set about building 
his tomb. Uismarek in his later days used 
to say : “ 1 live now* fur an epitaph ” ; the 
early kings of Egypt lived to witness the 
completion of their tombs. The pyramid 
habit did not begin with CliTOps ; it cul- 
minut(*d in Ins gigantic structure. 

We need not gauge the splendour of 
Cheops* imagination by the size of his 
pyramiih for Dr. Souttar holds that the 
monarch, having no standard to measure 
by, had little conception of W'hat he was 
undertaking when he bc'gan it, and, having 
once begun, was ashamed to leave it un- 


finished. The custom of building pyramids 
was continued for centuries, but no suc- 
cessor of Cheops attempted to rival the 
earlier work, and the size and splendour of 
pyramids dwindled, until at last the prac- 
tice of erecting them vanished entirely. If 
Dr. Souttars theory be w’ell founded, and 
there is no reason to doubt it, the feat of 
eonstrueting the Pyramid remains none the 
less amazing. For here we have 
an incomparable miracle of 
building, carried out with per- 
fect accuracy and symmetry, 
by a man who, b<*ginning w’hat 
seemed a simple task, found 
himself committed to an enter- 
prise never before or since ap- 
proached in magnitude. 

The great tomb- pyramid is 
situated on a rocky plateau 
some 100 feet in height, about 
seven miles from old Cairo, at 
the edge of the desert, and 
overlooking the valley of the 
Nile. It is built up in tiers or 
terrace's, 206 in number, the 
tiers ranging betw'een 26 inches 
and 58 inches in height. The 
sid(*s of the PxTamid during 
building were, therefore, like a 
long flight of steps, and these 
were eventually filled in with 
right-angled triangular stones, so that the 
surfaces w'crc left smooth — not serrated 
as they now' appear. The stones in the 
Pyramid vary in weight from tw’o tons to 
60 tons. The outer casing has been almost 
entirely stripped off, but from the sections 
remaining in place we get an idea of the 
nature of the masonry employed, the casing- 
stones intact w’eighing about 16 tons* each. 

Within the Pyramid are several chambers, 
galleries and shafts, of which latter, one 
admits air. The first chamber for the dead 
was excavated in the solid rock of the 
plateau, and the Pyramid built round it. 
This plan w*as altered during the building* 
and the substantive chamber constructed 



Nummulites 

Sectional and external 
views, both much 
magnified 
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Ascending the Great Pjrnunid of Cheops 
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in the masonry of the Pyra- 
mid. The first is 17 feet 
in one directicm, 19 feet in 
another, and 20 feet in 
height. This, it is sup- 
posed, was intended for the 
king, but his reign lasting 
long, and tlu* work remain- 
ing ineoinplete, the ehanri- 
hir w'as dedieated to tlic 
remains of his cpieen. A 
passage, 020 f(‘(‘t in length, 
led to th<‘ original ehaniber 
in th<* rcM'k. A second gal- 
lery was eonstrueted to th(‘ 
que< n’s ehanilxT, and this, 
eontinu(‘d a further 1.50 
feet, leads 1o the heart of 
the Pyramid, wher(* tin* 
r(‘sting-plae<‘ of the king 
W'as at last prepared. 

Here a chamlxT 04 feet 
by 17 feet, and 19 feet 
in height, was fashione<l. 

In order to e<Mnph te the 
Pyramid it follow(*d that an enornuais 
mass of masonry must be raised al)ove 
the r(»of of th<‘ king's ehamlM*r. and to 
lessen this weight a flight of five eliamlHTs, 
one above tlu* otlier. was eonstrueted over 
the king's ehamber. The latter is roofed 
with slal)s of polished granite, nine of 
them, eaeh feet in lengtli, f\ttii»g so 
|>erfeetly together that, as a high authority 
has said, it is im|H)ssible even to-day, after 
0,000 years, to insert the jniint of a pin 
lH'tw(Tn the joints! On the rcK>f of the 
topmost apartment, jdaeed aln^ve that of 
the king’s ehamber, is one of the only 
two memorials of the builder. It is a name 
scrawled in red — Cheops — placed there, it 
is sup)X>sed. by one of the toilers who helj>ed 
to raise the structure 6,000 years ago. 
The second memorial lies, appropriately, 
in the death chamber. It is a broken red 
granite sarcophagus, 7^ feet long, 39 inches 
broad, and 41 inches high. And in that, 
sixty centuries ago, they laid the enswathed 



* Israel in Egypt” Portrays the ^ 

It is not generally realised that the Egyptian people ther 

inuminy of tlie tyrant who (mslaved a 
whole nation to raise this cloud-jiiercing 
nmusoleuin. * 

What manner of man was Cheops, for 
whom the gr(*atest tomb in the world 
must he prepared ? We know less of him 
than of many kings laid in lumihler graves. 

The great passion of his life was the build- 
ing of the tomi) in which he hojK‘d to 
Sj>end eternity. He elost'd all the temples 
of Egypt, we are told, forbade all sacrifices 
and worship, to the intent that he might 
have the servlet's of the entire nation con- 
centrated ujwn the task of his life. With 
all his rt'sources he found the exjH'nse 
Ix'yond his means, and sold the honour 
of his royal house to raise money. 

The manner of building is one of the 
secrets buried in the mighty past of Egypt. 

The only de|>endable account left to us is 
that of Herodotus, who, nearly thirty 
centuries after the event, heard the story 
from the priests of Heliopolis, the home 
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’eople's Sufferings in Pharaoh’s Service 

elves were also enslaved to build the Pyramid of Cheops 

of Cleopatra’s Ne(‘(lle. Here, in Cary’s 
translation, is the liistoriairs brief narra- 
tiv(‘ of the treiiieiulous operations : 

“He ordered all the Kiryptians to work 
for himself. Some, atu’ordinjLfly, were 
appointed to draw stones from the quarries 
in the Arabian mountain down to tin* Nile; 
others lie ordered to receive the stones 
W'hen transjKirted in vessels aeross the 
river, and to drag them to the mountain 
called the Libyan. And tliey worked to 
the number of 100, (KH) men at a time, 
each party during three months. The time 
during whieh the jieople were thus harassed 
by toil lasted ten years on the road, which 
they constructed, along whieh they drew' 
the stones, a w'ork, in my opinion, not 
much less than the Pmmid ; for its length 
is 5 staves (8,051 feet), and its width 
10 orgym (60 feet), and its height, where 
it is the highest, 8 orgy© (48 feet) ; and 
it is of polished stone, with figures carved 
on it. On this road these ten years were 


expended, and in forming 
the subterraneous apart- 
ments on the hill, on W’hich 
the PjTamid stands, which 
he had made as a burial 
vault for himself, in an 
island formed by draining 
a canal from the Nile 
Twenty years were spent 
in erecting the Pyramid 
itself. Of this, w'hich is 
square, each face is 8 jile- 
thru (820 feet), and the 
height is the same ; it is 
composed of jxdished 
stones, and jointt^d with 
the greatest exact n(»ss ; 
none of the stones are less 
than 80 feet. 

“This Pyramid was built 
Mius: In t lie form of stejis, 
wliieli sonu‘ call erossa*, 
others bomides. When 
they had first built it in 
this manner, they raised 
tlie remaining stones by maeliin(‘s made of 
short ])i(‘ees of wood ; having lift(‘d them 
from the ground to the first range of 
steps, when the stone arrived there, it 
W’as jMit on anoih(T inuehita* that stood 
ready on the first range, and from this it 
was drawn to the second range on anothcT 
maehim*, for the machines w'cre equal in 
mimlxT to the ranges of steps; or they 
removed th(* machine, which was only 
one, and portable, to each range* in succes- 
sion, whenever they wished to raise the 
stone higher, for I should relate it in 
both ways, as it is related. The* highest 
parts of it, therefore, were first finished, 
and afterwards they eompl(*ted the parts 
next follow'ing, but last of all they finished 
the parts on the ground and that were 
lowest. 

“ On the Pyramid is an inscription 
in Egyptian characters, showing how 
much was expended in radishes, onions, 
and garlic for the workmen; which the 
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interpreter, as I well remember, reading 
the inscription, told me amounted to 1,600 
talents of silver (£200,000). And if this 
he really the case, how much more was 
probably expended in iron tools, in bread, 
and in clothc^s for the labourers, since they 
occupied in building the works the time 
which 1 mentioned, and no short time 
besides, as I think, in cutting the stones, 
and in forming the subterraneous exca- 
vations.” 


U[)on that foundation an edifice of spe^cu- 
lation, vast as the Pyramid its«*lf, has b<‘en 


Building the 
Maueoleum 


erected. Many books have 
been written on the 
building of the mauso- 


leum. One school has it that the method 


of getting the hlo(*ks to the Pyramid and 
into position must have been entirely by 
way of an inclined plane from the bank of 
the Nile*, and rising as th<‘ Pyramid grew in 
height. Put, apart from the testimony of 
Herodotus as to the machiiuTy employed, 
we have it that the gradic^nt of an inclined 
plane reaching to the summit of the 
Pyramid would have been quite inqKissible. 

According to Herodotus, 1(H),000 men 
were at work for twenty years. It has b(‘en 
shown that this represented the equivalent 
of 20,000 horse-power, which, in the time 
oceupied by the actual building of the 
Pyramid — ten years, if we eliminate the 
nights when labour was stilled — would 
suHice to drivi* a 10,000-ton steamer seventy 
times round the world at twenty knots an 
hour. Sup^>osing that it were jwssible to 
move the entire Pyramid, over 100,000,000 
stadwart men would bt* required to pull it. 

But with all the labour that Cheops had 
available, the mystery of the hauling of 
the mighty stones, many of them sixty 
tons in weight, high up the Pyramid, 
remains to be explained. How were they 
obtained, hauled, placed in }K>sition ? We 
regard the Egyptians as using flint imple- 
ments. But, long before the first dynasty 
of kings, they made admirable tools of 
oopper and bronze, and it was after inter- 


course with these early Egyptians that 
there trickled into Europe the first men 
to use metal in the Stone Age of the West. 

In the spring of 1911, Mr. G. A. Wain- 
wTight found in pre-dynastic graves, forty 
miles south of Cairo, beads of wrought 
iron, which had been placed there thou- 
sands of years before the first line of 
Egyptian kings arose. If they knew the 
use of iron, they would employ the metal 
in their tools. Until 1911, it had been 
assumed that the Egyptians cut and sawed 
their stonework with bronze saws set with 
cither diamonds or corundum. We know 
that they used drills, of which the modem 
diamond drill for rock-boring is only a 
re-invention — but now it seems possible 
that they may have had implements of 
iron, derived from native sources. This 
confirms the old belief of Professor Ridge- 
way, that iron and its uses were first 
discovered in Africa, or Asia, long before 
it was known in Europe. 

The stones were cut and shaped at the 
quarries ; they w^re conveyed on rollers 
to the Nile and ferried over, then drawn 
along the famous raised roadway upon 
vast wooden sledges or cradles, the track 
lieing greased to lessen friction, in the 
manner shown us in old tomb-paintings. 
Here in modern England to-day we find 
sledges in use for traffic where wheeled 
vehicles are impossible. All the merchan- 
dise that enters Clovelly from the land- 
ward side is dragged down the steep- 
stepped main street upon wooden sledges. 

The stones of the Pyramid were man- 
hauled, and the labourers, working like cattle 
under the lash, would, it 
has been computed, draw ^ Li^**^* 
the 60-ton blocks in relays 
of 900 men at a time. Harnessed in double 
rank on four ropes, they would cover a 
space on the causeway of 225 feet long by 
16 feet wide. The biggest stone would be 
about 27 feet by 6 feet, and 4| feet in 
height. Hence there was ample space 
along the inclined plane. Arrived at the 
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Sectional View of the Great Pyramid of Cheops or Khufo 

tl)rau‘n hy (i. lotranct Sltphemon Jrom Mr. I9nw Conn/;t<nt i I'lau'-) 

The plans of the great American Egyptologist clearly exhibit the known passages within the 7,000,000-toii 
monument, which for 6,000 years has stood to commemorate Cheops 
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site of the Pyramid, the stones were taken 
in hand by the men with the machines. 
These have been elatxirately considered 
and described. They were in the main 
pulleys and cranes for the lifting, and 
levers and wedges for the fixing in position. 

It is believed that each course of stones 
became the foundation for the superior 
course. Colonel Howard Wyse, who made 
a sysUmmtic iiivc^stigation, wrote: “In 
blocks of each course, where visible, are 
holes 8 inches in diameter and 4 inches 
de(‘p, apparently to support the machinery 
described by H(*rodotiis. In front of the 
northern face of Clu'ops ar(‘ sevcTal rows, 
4 or 5 feet apart, of three or four circular 
holes in the h vel rock, about 12 inches 
in diameter, and 8 to 10 inches deep, to 
support shears or scaffolding for turning 
the blocks.” 

Thus, ecpiippcd with a succ(*ssion of 
pulleys aiur with ])robably master cranes 
on the lowest tier, with hundreds of men 
hauling at the ropes, the great masses of 


masonry would be slowly raised skyward 
and lowered into position. 

And there, after 6,000 years, the Pyra- 
mid stands to-day, 7,000,000 tons of 
colossal masonry, fitted together with the 
exactitude which characterises the labour 
of the watchmaker. Covering an area of 
isi acres, the perfection of the work is 
such that the four sides of the base have 
only a mean error of six-tenths of an inch 
in length, and still less in angle from an 
ideal square. And all to enshrine the dust 
of a dishonoured tyrant, W'hich dust has for 
thousands of years been one with the 
sand of the desert. For the inviolable 
sanctuary, that w'as to be, was not inviol- 
ablc‘. Many alien foes have explored its 
mile of s(‘crt*t ways, and pen(*trated to the 
chamber that Cheops fashioned for his 
eternal sanctuary, liut the romance of it 
all is. with the edifice, imperishable, inim- 
itabh*. the first of the Seven Wonders of 
the World. Yet the mimmulitcs bt»gan the 
work with their own substance ! 


Monuments Which Once Had Life 

Except for certain slabs of granite brought from Assuan, the whole of the stone for the pyramids was 
entirely composed ot what were once living animals, the nummulites of days long before the dawn 

of man 
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The Railway Station on the Third I^evel Underground 


An Underground City of Salt 

The Amazing Story of the Salt Mines of Wieliczka, 
where Men have Toiled for 1,000 Years 


By JOHN 

I T is fortuuatf for mail. jHrhaps, tJiat 
the only mineral tliat fi^nires in his 
ordinary diet, naniely. salt, is very 
\ndely distributed, beiiij; found in all parts 
of the world. From the mines of Cheshire, 
which have been known and worked since 
Roman times, many millions of tons must 
have been obtained. Famous as these 
mines are, however, they are mere jiy^jniies 
compared to the mines of Rumania and 
Galicia. 

There are four in the first-named country, 
that at Slanieu being perhaps the best- 
known and declared to be the largest in 


PREVOST 

the world. It has an annual output of 
78, MM) tons, and tliougb it has been worked 
for n< arly a tluaisand years it is eompiiied 
tljat if the annual outfiut wrre increased to 
1(K).0(K) tons the mine would not be ex- 
hausted for 200 years. This mine belongs 
to the government, and is largely worked 
by convict labour. 

The most wonderful salt mines in the 
world, however, are those ol (ialieia, in 
Polish Austria. In this region there is a 
mass of salt which is ( stimated to measure 
.5(K) miles in length, 20 miles in breadth, 
and 1,200 feet in thickness! Witliezka is 
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II. — In the Underworld A City of Ssilt 

the cliiof point of attack on this prodigious thing else here from the virgin salt, and 
bulk. For upwards of a thousand years brilliantly lighted by chandeliers, has a 
men have been hacking at the salt, and history dating back a centurj’' and a 
their labours have left a veritable under- half. Since the year 1750 , when it w^as 
ground city, which is one of the “ show opened, it has witnessed many remark- 
places ” of fJurope. Hen*, in the lx)wels able gatherings, on the occasion of Royal 
of th(* earth, hundreds of feet below the visits and the entertainment of other dis- 
surfac*e, are roads, hous(*s, churches, chapc^ls, tinguished guests. Such receptions are of 



Salt Miners at Work 

The 67 miles of are occupied by over 1.000 miners, who produce 65,000 tons of salt every 

year. There are 25 miles of railways 


shrines, n^stiiii rants, and inonuinents all suftieiently frequent oc*eiirrenee to make 
hewn out of the* rcK’k salt, a reeord of the speeial provision for them worth while, 
art and industry of bygone generations. At one end of the chamber the wall is 
So many visitors an* attracted to this adorned with a colossal Austrian eagle ; 
undergi*oiind city that the authorities have at the other end stands glistening a thrpne 
installed a hydraulic lift, and a regular carved, of course, from salt, the crystals 
service* of guides. On first descending, one of which flash like jewels of ruby-red. 
enters the Letow ball-room. This extra- Nor is this throne merely ornamental, for 
ordinary ehambtT, with its glistening walls, the Austrian Emperor occupies it when he 
its solid mural decorations, illuminated comes to the mines. 

galleries, stalwart pillars, carved like ever}*- This ball-room, which lies at a distance 
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A Passage Through the Solid Salt 

The most wonderful salt mines in the world are those of Galicia, in Polish Austria. In this rsifion there 
is a maae of aalt estimated to measure 500 miles in length, 20 miles in breadth, and 1 200 feet in thickness 


Artificial 


n. — In the Underworld A City 

of 216 feet below the surface, is merely 
the first of seven storeys in the mine. 
Only the three upper storeys, which have 
lon^r since been “ workc^d out,” are open 
to visitors. 

From the scene of paiety and splendour 
it is but a step to the home* of quietude 
and prayer. Here, off one 

St. Anthony’s main passages, is 

Chnpel Anthony's Chapel, the 

resort, of thotisands of the devout since it 
was hewn in 1698. A detailed d<*seription 
of this most interestinp fane must be re- 
served for a later article dealinp with the 
subject of underpround places of worship. 

On Stat(‘ occasions, or whenever a rich 
AnuTieun will pay the cost, the reception 
halls, clmpels anel strec*ts of this under- 
proimd city are brilliantly lit uj). 

Th(‘ illumination of the mine is carried 
out by the authorities aeeordinp to a r(‘pular 
tariff, the basis of which is tlie number of 
persons who may on certain days wish to 
visit the mine. A first-class illumination, 
which comprises the liphtinp-up of the 
thousand and one candles and electric lamps 
scHtt<*red in all parts of the mints, costs 
110 kronen (about £4 10s.) for any number 
of people up to twenty. For thirty to forty 
{K*t>plc the charpe is 180 kronen (about 
£5 lOs,). For this comparatively small 
sum the blackness of the mine is trans- 
formed from the mere >vorkinp place of 
human moles into an enchanted fairyland, 
with walls of jewels and silver. The effect 
is imnumsely heiphtened by fireworks. 

The descent from the first to the second 
storey of the Wieliczka mine is made by 
a lonp series of steps cut in the solid salt 
before the days of mechanical liaulape. 
At the foot of this remarkable staircase the 
siphtsetT is fascinated by a beautiful sight. 
The giant chamber, “ Michalowce,” lies 
before him, a vast and fearsome vault 
whence the last load of salt was taken, after 
forty years of daily labour, in 1761. It 
measures 59 feet long, 92 feet broad, and 
118 feet high, the roof being supported by 


of Salt 

a wooden framework to avoid disaster. In 
the interior, a salt chandelier, carrjdng 800 
lights, lightens the natural gloom. 

Descending by another flight of steps, 
the visitor enters some smaller chambers, 
each carved out during the ordinary course 
of salt quarrying and aftenvards dedicated 
to sonu*on(* of high position. A turn in the 
passage brings one to a little bridge, in 
front of which loom up two massive 
pyramids of salt, silent guardians of this 
lonely spot. These monuments to the 
memory of Franz I. and Carolina, Emperor 
and Empress of Austria, date from 1812. 
On the third floor of the mine are the rail- 
way station and restaurant, by no means 
th<‘ least featur(‘S of the underworld. 

Of the many marvels of this underground 
city perhaps the most remarkable is the 
subterranean lake, lying 
700 feet below the surface ^ Su^ewnoan 
of the earth. The waters ^ * 

of the lake are dark, thick, and heavy, and 
over their deathlike stillness a ponderous 
sih^nce broods. This silence is sometimes 
broken with startling effect upon the nerves 
of visitors, for whose benefit a substantial 
boat plies upon the ghostly lake. It is 
guided through the Stephanie and Rudolf 
grottoes by ropes running on pulleys along 
the sides of the boat, and propelled by a 
boatman, who, with his hands resting on 
the stern of the curious craft, pushes it with 
his feet braced against the rope. The trip 
across and back takes fifteen to twenty 
minutes, as the boat moves slowly through 
the sluggish brine. When a gun, shot off in 
the middle of the lake, wakens a thousand 
echoes, and the challenging voice of the 
boatman evokes loud responses from each 
corner of the walls and roof, it seems like 
pandemonium broke loose, or the voices 
of the imprisoned giants of the underworld 
indignantly warning off trespassers. 

There are sixteen of these lakes in 
different parts of the mine, but this is the 
only one open to visitors. The lower storeys 
of the mine are sacred to the 1,000 workers. 
i6o 
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The Elephant Seal 

There are said to be two species of Elephant Seal of the genus MdCrorhinus or Miroungji. One — the 
subject of this plate- is found on the Californian coast, more especially along the peninsula and 
islands of Lower California. The other inhabits the coasts and islands of the Antarctic Zone, north 
of the ice belt. But there is scarcely any difference between the two kinds 
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Female and Young Male Klephant Seals 


Giants Among Mammals— II 

Wliale, Elephant Seals, and Walrus 

By SIR R H* JOHNSTON. G.C.M.G.. K.QB. 

T he whales, of course, easily take the .sjK*cifnens of lK>tli these forms of rorqual 
first place amongst mammals in re- might reach eighty fed in length, while in 
gard to development of size. We the ease of the Bine or Silibald's whale 
have no records of any extinct mammal (BalwnopUra sihitaldii) the Ic^ngth of 102 
that could vie in this respect with the largest feet was rc^corded on the coast of Iceland 
forms amongst the cetaceans ; and although in 1890, 92 feet off Newfoundland in lfK)3. 
large whales once? existed on the English These mammals, however, are not so 
and Dutch shores of the North Sea, no impressive to the imagination as they 
extinct whale of ancient times rivalled in might lx* if they could be seen on land, or 
size the living rorquals, or even the sperm in the shallow wat(‘rs of fr<*cjucnted rivers, 
whale. Indeed, it is doubtful if any verte- It is a comparatively rare thing in modern 
brate animal has attained to the same times for whal(‘s of large size* to lx? washed 
length and bulk as the biggest of the whales, up on well-|x>pulated coasts, so that, in a 
even among the extinct saurians. From general way, whales arc overlooked in our 
the most recent accounts given of the estimate of the world’s wonders, 
common rorqual or, finner whale, and of The whales are now known to have dc- 
Sibbald’s wh^, it would seem as though veloped in the course of several millions 



rhtei>,- /#' S. Berridgt, F,Z.S, 

A Stranded Rorqual 

Th« whales are now known to have developed in the course of several millions of years from the creodont group — land carnivores of a primitive 
type of dentition, which in sire ranged from the bulk of a bear to that of a dog, but with longer heads 
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The Klcphant Seal 

From a stufled specimen, showing adult growth of mouth 


of years from the creodont 
group of land carnivores, 
through some such forms as 
Prczeuglodon atrox, recently 
discovered in the Eocene' 
formation of Lower Egypt. 

In the same way a later- 
evolved, fish-eating carnivore* 

(related to the stex*k wliie*h 
attained other spe^eiiilise'd de- 
velopments, as dogs anel e*nts, 
bears, hyenas, anel otters), 
also took to the wate*r anel 
became the parent form of 
the sea-lions, the walruses, 
and seals. 

Some such en^ature* as this 
existed in early Tertiary times in Neirth 
America, and has been given the name e)f 
Pairiofelis, The* sea-lions e*arly brnneh<*(i off 
from this stoi*k, and although they re*tuiiu*d 
some primitive fe‘ature*s anel used the‘ir 
hind limbs more like those* of the* ave^rage* 
land mammal, they ne*verthe‘less ae(piirt*el 
peculiar deve*lopments in their anatomy 
which mark them off from the true seals. 
The walruses resemble the sea-lions in 
some points, and the tme seals in others, 
but in their evolution have not only attained 


very great size — the* largest Avalruses mea- 
sure 1.^ feet in length and weigh over 
5,(H)0 11).- but have had their molar teeth 
r(‘dueed to men* grinding ‘‘stools,” while 
in the male tiu* canines of the up|)er jaw 
have grown into tusks of very gri*at siz<*, 
which protrude* p(*rhaps as inuc‘h as two 
h*et and a half from the gum in the North 
I*aeitie type of walrus. 

The s(»als grew by degrees into fairly 
large mammals in the north(*rn hemisph(*re, 
the biggest tyjM* bi*ing the Bearded seal 
(Erignathus harbaius), the? 
males of which species 
measure as much as 12 feet 
long. This is now nearly 
extineU. in British waters, 
but down to a f(.*w years 
ago thc! (*rey seal (Hali* 
ch(prus) — often 8 feet in 
le ngth — was a common and 
most interesting object off 
tlu* coasts of Ireland, Scot- 
land, and western England. 
But it is in the Pacific 
and Antarctic regions of 
the world that seals have 
attained their greatest de- 
velopment in size. There is 
the very big Weddell’s seal 
of the Antarctic Continent 
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The Grey Seal 
The bifgaat type of smI ordinmrily met with in British wateri 





Imrfeit male walrus waighs about 5,000 lb. In general it equals in bulk a big cart-horse. In the male the canine teeth of the upper {aw have 
developed into tusks ol very great sire, which project perhaps as much as 2 feet or even 2 feet 3 inches from the Jaw 
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^diich has a disproportionately small head, 
however, and therefore does not look so 
imposing as the beast I am about to de- 
scribe. This is the Sea-elephant (Macro- 
rhinus or Mirounga) ot the Pacifie coasts 
of North and South America, but in its 
hugest species of the Antarctic zone. The 
Sea-elephant, or Elephant seal, is the largest 
of all this sub-order of aquatic carnivores, 
for not even the walrus attains to quite 
the same bulk as a big male sea-elepliant. 


Natural 

their stomachs, and of oily fat or blubber 
between the skin and flesh, a padding 
to enable them to stand the cold of the 
Antarctic zone. And for this reason they 
have been during the last twenty -five 
years, mercilessly hunted by whalers from 
Noiw'ay and North America. The picture 
with which I am enablt'd to illustrate the 
elephant sc'al is based on an interi'sting 
series of photographs taken on bi'half of 
the New York Zoological Society, and 
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(Californian Klcphant Seals 

The pue:-nosed form is the young male, whose nose in the course of five or six years will grow into 
a veritable proboscis, something like the inflated bladder-nose of the hooded seal 


which may be as much as 20 to 21 
foot in lenfrth. There is almost tlie same 
disprojK)rtion in size between the males 
and females in this species as there is 
between the males and femal<*s of the 
very dissimilar sea-lions. The female sea- 
clcphant — scarcely more than 10 to 11 feet 
loHj?, looks like a large, round-headed seal ; 
but the male is a very impressive* monster, 
Mith his inflated and pendulous snout — 
almost a proboscis — his immense chest, 
and large canine teeth, w'ith which he can 
give very severe bites. Unfortunately, for 
their continued existence, the southern sea- 
elephants secrete a large quantity (some- 
times as much as 200 gallons) of oil in 


shows male elepJiant seals stranded, killed, 
or at bay on tlie beach of islands off the 
jM ninsula of Lower ( aliforiiia. The species 
depif’ted is of course the northern form — 
Macrorhinus ayuvsfirnsiris - of souih(‘rn 
UalifornicT, once also existing along the 
Pacific coast of ('c*ritral America down to 
Panama. 

But this species seems to differ in litthi 
else than absence of blubber from the 
Macrorhinus leoninus of Antarctic .seas. 
Probably this giant seal at one time had 
a continuous distribution from the Arctic 
Ocean (w^here it may have developed from 
a hooded seal ancestor) to the Antarctic, 
by way of the Pacific coast of America. 
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ll.M.S. ** Monarch/* a 22,S(M)-ton Super* Dreadnought, 

Steaminfi: into the Bubmern^ed floating dock at Portsmouth, which after 10 hours lifted her hig^h and dry 

The Story of a Great Engineering Achievement 

H OWKVKH (WTuratrly jthinn(‘(l and as cK*(‘asion demands. They are undoubt- 
enrefnlly linished a vessel may he, ediy the most interesting of all docks — 
the time eomes when she has to Inijje floating; cradles of steel, possessing a 
on to the “ siek list,” The ailment may mass of delicate and wonderful machinery, 
only amount to the need of a fresh coat- and capable of picking up out of the water 
inj^ortwo of paint; or it may be desirable the lar^^est liner and tin? heaviest battle- 
to n'lmne tin* aeeumulation of barnaeles ship. 

and marine weeds from the ship's bottom. At first built of wood, th<y were very 
whi(*h have jn'ieeptibly reduced her sjnrd. primitive in character, ^^^lat is declared 
Or piThaps a storm has handh'd her roughly* to be the father of these structures was the 
and a plate has started far below- her quaint, wooden, barge-shaped edifice in- 
wat(‘rdine ; or she has run foul of a rock vemted by one C. Watson, of which type 
and crashed in a part of her steel w'alls ; a print is still extant, show-ing such a dock 
and hvst, but not least, shot and shell lifting the brig Mercury at Rotherhithe, 
may have worked their wicked wdll upon just over a hundred years ago. Still, it was 
her, not until the end of the nineteenth century 

These rejiairs can only be effected by that the advantages of the floating dock 
placing the ship in a dry dock, of w'hich became generaUy recognised. Indeed, so 
there are three distinct types — the ex- late as the year 1897 there were only 148 
cavated masonry-lined graving dock, the floating docks in existence, vrhereas to- 
slipway, and the floating dock. The first day there arc over 400, with, it is estimated, 
two are fixed structures, w^hilst the last- a total lifting capacity of half a million 
named can be moved from place to place tons. Half the dry docks to be found in 
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Floating Docks 


Artificial 


the United States, and also in Germany 
and Holland, are of the floating ty|>e. 

The most powerful we have in this coun- 
try is that built by Messrs. Swan. Hunter, 
and Wigham Richardson, of Wallsend-on- 
Tync, for the British 
Admiralty, and now 
stationed in the 
Medway. It has a 
lifting capacity of 
88,000 tons. It is | 

at the Vulcan ship- i 

yards, in (iermany, 
that we find tin* 
most powerful of 
these craft, the* 
floating dock there 
having a lifting 
eapaeity of no less 
than 4r»,000 tons. 

Wegft anidi u of her 
iniiiiens(‘ strength 
when it is stated 
that she raistd tlu' 

Imperator clean out 
of the Mater, the 
largest and heaviest 
of liners. This ves- 
sel has a length of 
920 feet, a breadth 
of 98 feet, a lieight 
of 90 feet, and a 
displacement of 
over 50,000 tons. 

The com jiara- 
tively recent sudden 
rise in popularity 
of floating docks is 
due to the rapidity 
with W'hieh they can be built, their small 
cost compared M*ith a graving dock, and 
their wonderful mobility. Whereas a float- 
ing dock capable of lifting a modern 
liner or battleship w*ould cost about 
£250,000, a graving dock would demand 
an expenditure of more than double this 
sum. Then the former could be built 
in a few months, whereas a masonry 
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11. M. Medway Floating Dock 

View of deck from side wall of the 33,000-ton 
floating dock, ahowing the tinea of keel blocks 


Structure wwdd take at least three or 
four vf'nrs to construct. At Wallscnd, a 
floating dock of 11.0(K>-ton lifting capacity 
was completed M’ithin eight months of 
signing the contract. rnlike the fixed 
structure, the float- 
ing dock has the 
Mliole \vorld before 
it, and should trade 
des(»rt one port for 
another, it can 
easily he trans- 
fern‘d, Miiile the 
graving dock Mould 
n inain idle. 

There are tMO 
distiuet types of 
tluse strange* craft 
- the hoN dock and 
t he self-do<*king 
pattern. The first - 
nanuil is perfectly 
rigid, and llierefore 
the stronger e)f tlie 
tM‘e). She)ulei it. I)e*- 
e*e)me' ne*(*essary, 
Iiowe've*!*, lei ele*an 
eir ri’pair the* unde-r* 
Male*!' jieirtieins. it 
has to he* ))laeed in 
a dry ele>ek. Tlie* 
se*lf-doeking 1 vpc*, 
on the e)1h(*r hand, 
is so designed that 
it can lift portions 
of itself out of the? 
water, when they 
can be* el(*ancd or 
repaired. 

Thc*se floating cradle;s may be said to 
resemble a huge Ixix, M'ithout ends or top. 
The bottom consists of a tank or pontoon, 
or se?vcral pontoons securely fastened to- 
gether • and it is by filling these pontoons 
with water that the dock is sunk suflicientl^ 
to enable a ship which requires docking to 
be floated over the pontoons. The vessel 
is then hauled in between the walls of the 
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H.M. MEDWAY FLOATING DO 

Thli wonderful floating dock of 33,000 tone, can lift battle cruiaera of the •• Orion ” and “ Lion •* claaa 1 




TOWED FROM THE TYNE BY FOUR TUGS 


tad dry out of tht watar In 2| hours. Such a stnicturt it tbt moving hospital of warships and giant liners 






ni.-onthcSea Floating Docks 


dock by capstans fitted on the tops of the 
walls. By powerful pumping machinery, 
located in the dock walls, the water is re- 
moved from the pontoons, and, as they arc 
emptied, the dock rises gradually until the 
ship is lifted clear of the water. While 
in the dock the ship rests on keel-blocks, 
and is further supported by mechanical 
side-shores. 

A description of the Admiralty dock in 
the Medway, which is of the box type, 
will give an idea of the 

Medw^ wonders and capabilities 
Floatinc DocK . ii 4* * • 

of these iioaiing contriv- 
ances. It has a total length of 080 feet, and 
consists of five parts, namely, three large 
ponloons and two side walls. These latter 
are 1 5 J feet thick, and have a height of over 
(M) feet. The dock has an ( lit ranee width 
of 113 feet, and a total width of 144 feet. 
The ])ontoons are divided into no less than 
sixty divisions. Running into each of 
these is a pipe and a valvt*, controlled from 
a central position knowm as the valve 
house. Standing there, the doekmaster 
know's exactly which valves are open and 
which are shut, and can r(*gulatc the 
des<*ent and ascent of his craft accord- 
ingly. 

The* dock is lighted throughout with 
electricity. It possesses several powerful 
arc lamps for use when docking, or work- 
ing on a ship at night. There are also 
special arrangements to facilitate the use 
of electric hand-lamps. On each wrall 
there is a miniature raihvay on which 
runs a travelling crane, capable of lifting 
a weight of several tons. In the w*alls, 
too. are the living and sleeping quarters 
of the crew dwelling on the dock. Over 
1*2,000 tons of steel were needed in the 
construction of this dock, while another 
2,000 tons were requisitioned for her 
various accessories, lliis dock has raised 
battle cruisers of the Orton and Lion class 
in tw'o and a half hours. 

Good docking accommodation for a fleet 


Artificial 

in time of war is an absolute necessity. 
Here the floating dock has a great advan- 
tage over the rival masonry edifice, for 
it can be moved from place to place as 
occasion may require. It can wrork in a 
harbour or any sheltered position, and as 
the time required to berth a ship only 
occupies a few hours, quite a number of 
vessels can be attended to in a compara- 
tively short space of time. All kinds of 
repairs can be effeeted upon it, for it is 
nothing less than a moving hospital, where 
the largest and heaviest ships can be made 
seaworthy without either having to be 
Hont home or to some distant port. In- 
deed, in any naval engagement the com- 
mandeer who posst^ssed such a handy means 
of docking disabled ships would have a 
great advantage over a rival who had to 
send his ships to their home ports for 
repair. 

Floating docks are invariably built com- 
plete at the yards, and then towed to their 
destination. This, on ac- 
count of the enormous dis- ®“***/^* 
tanees they have to travel, 
and the storms they encounter m route, often 
proves exciting w^ork. Before now’ they 
have broken loose from the tugs and only 
been recaptured w’ith great difficulty, W’hile 
it w’as but a year or so ago that one became 
a w’reek on the South African coast. From 
this country huge floating docks have 
been tow^d to Havana, in Cuba ; to 
Durban, in Natal ; to the West Indies, 
Brazil, Bermuda, and, more recently, to 
Callao in Peru, on the west coast of South 
America. What is regarded as the most 
daring towdng feat on record was the con- 
veying of the floating dock Dewey from 
Baltimore, in the United States, to the 
Philippine Islands. This unwdeldy craft 
made the journey via the Suez Canal, thus 
covering a distance of 14,000 miles. Dur- 
ing a storm in the Mediterranean she broke 
loose, and for three days was tossed about 
at the mercy of the waves. 
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Ocean Forests 

Gmcerning the Monstrous Marine Growths which 
lift their Heads 200 feet above the Ocean Bed 

By FRANK T. BULLEN 

Anthor of “ I'ho Cruise of the * CeLchalot * '* 


T here docs not, at first sight, seem 
to he any connection between the two 
words which stand above, for it is not 
easy to iniagiiH* what forests can possibly 


been tom from its root-holds on the sea- 
bed l)y the violence of the waves before 
b(‘iiig flung ashore. Yet, even then, the 
majority of observers would refuse to 
credit the propriety of calling the 
submarine plots where that seaweed 
grew by the dignified name of forests. 
If for no otlier reason, the shortness 
of the plants in even the heaviest 
masses would forbid the right of their 
habitat to lie called by any more 
sounding title than ocean pastures; 
and that again presupposes that this 
sea vtg(‘tation affords nourishment to 
numbers of marine ruminants, which 
is certainly not the case. 

Still, the sight of tljose immense 
masses of sea wrack and tangle piled 
upon remote beaches afttT a storm 
will ])repare us to believe that far 
away in the Southern Seas, around 
lonely islets rising from awful depths, 
mountain peaks ju.st emerging from 
a vast waste of stormy ocean, there 
are to be found veritabli* ocean forests, 
properly and justifiably so-called. 
Around the rugged shores of the 
Falkland Islands, Tristan d’Acunha, 
Gough Island — to name only three 
out of veiy many — these mighty 
oceanic forests spring, not from vast 
depths, of course, but from the mys- 
terious flanks of the mountains, whose tops, 
aspiring from the waves, form the islands. 

Only those who have ever entered one 
of these forests can form even a remotely 
adequate idea of their grandeur, of their 
immense extent, and some, at least, of the 



Drawn actually under water in the South Seas by 
Mr. r. H. Pritchard 

have to do with the “ salt, unplumbed, 
estranging sea.” A little reflection, how- 
ever, will serve to bring to tlie memory of 
most pt'ople the masses of marine vegetation 
piled upon the sea-coast after a storm, 
much of it bearing obvious marks of having 

17 * 
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The Teeming Life of the Deep 

The very provision of shelter induces an enormous population of the sea-people to make it their home. When even a wharf pile C** shown here) is 
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Ocean Forests 
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growths do really 
reach is not ac- 
curately known, 
but I have heard 
several hundred 
feet spoken of, 
and I have my- 
self seen pieces 
200 feet long. 
Two hundred feet 
of branchless tree 
out of whose 
straight stem 
grow' the great 
leaves unwaved 
and still in the 
quiet waters be- 
neath, for they 
arc only ruffled 
on the surfi.ee by 
the onrush of the 
seas or the labour- 
ing boatmen, 
hauling their craft 
by iitnr/rf% of The scitnti/Sc AmtruttH" through them to 
Sand Heaps on the Bed of the Sea the shore w'ith 

Drawn by Mr. Z. H, Pritchard. Here the figh find shelter from each other, immense labour, 
places to hide, places to spawn, and abundance of food 

These stems grow 

purposes they subserve. Tlieir fleshy stems, tliiekly in some places, sparsely in others, 
black and glistening, rise* sheer from the according to some unknown law, but none 
bottom for hundreds of feet, spreading of them appear to suffer from overcrow'd- 
their broad brown leaves in evei-y direc- ing, however thickly they may grow. 
ti(»n, and breaking the fiercest fury of the On a fine day, with the sun shining 
Southern Ocean waves far more effectually brilliantly overhead, it is delightful, having 
than could the most massive breakwater made a clear space by gathering a few 
of granite. For a distance from the shore, fronds into the boat, to gaze dowm into 
varying according to the steepness of the the pellucid depths and w'atch the fauna — 
slope of the submerged mountain, the the fishy inhabitants of this weird forest 
gn^at fronds fill I lie w'hole sea -space, and —disporting themselves. Here they find 
within the charmed circle they make shelter from each other, places to hide, 
around the island the w*aves have no places to spawm, and abundance of food, 
power, the water is as smooth as if its because the very provision of shelter 
surface were oil. It cannot be otherwrise, induces an enormous population of the 
for there is not a vacant square foot of sea-people to make it their home. Con- 
sea to be seen; the summits of the ocean sequently, there are more to devour, 
trees spread their leafage so as to cover although the smaller and more feeble the 
it effectually. fish, the better sheltered they are, moving 

To w'hat length these monstrous marine about being more difficult as tbe inhaUtants 
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increase in size, until the whales, the 
largest of all, shun the vicinity of thc-se 
ocean forests altogether. 

As far as it is possible to observe, these 
ocean trees do not themselves afford any 
food to any denizens of the deep wliatever, 
unless, perhaps, it be some of the humblest 
and lowest in the scale of oceanic life. But 
like all things in the deep sea, inueh of 
the history of the gigantic 
kelp is deeply mysterious, 
perhaps in nothing more so 
than in the caprieiousiiess 
of its habitat. One group 
of islands or single islet will 
be completely sheltered by 
it, unapproachable by any 
vessel save small Iniats ; 
another will be bare ; and 
no great expanse^ of sea 
lies Ixdween those thus 
favoured and those* not so 
clothed. 

It is hardly a stretch of 
language to call the aeeu- 
mutation of the Gulf, or 
floating weed in the great 
eddy of the Sargasso Sea 
an ocean forest, although 
the plants are feeble indi- 
vidually, and have no root- 
hold upon the bottom. All 
ocean travellers over the 
North and South Atlantic 
are familiar with the ap- 
pearance of this graceful 
ocean vegetation, but few, 
indeed, there are who have 
seen it where it lies in 
densest masses, for the 
simple reason that no ves- 
sel goes there unless and 
until humanity has ceased 
to control her. In the old 
days of seafaring, sailing 
vessels often found them- 
selves laboriously pushing 
their way through dense 


Forests 

masses of the weed, the ocean having 
completely changed its colour to a golden 
yellow, like that of ripe wheat. But your 
modern steamship could not possibly force 
her way through such masses, lH^*nusc, 
apart from the tremendous extra strain 
upon the propeller, all the indisjMmsable 
inlet valves would choke, and render the 
vessel ht‘lpless. 



Phm bf ttmnuy tf *• Tkt Seumtme — 

A Submarine Glade 

Drawn by Mr. Z. H. Pritchard in 40 faet of water, off the west 
coast of Scotland 
^75 
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Shell of the Argonaut on the Shore of Santa Catalina Island 


The Truth about the Paper Nautilus— famous 
from Earliest Times as an Ocean Navigator 

A ^^Tilil^-KNOWX zoologist, Professor the classics. All the nereids, mermen, and 
Charles F. Holder, of Los Angeles, mermaids were apparently familiar with 
California, |)ossesses a unique pet, it, and Father Neptune is often depicted 
a paper nautilus or argonatit. In many riding in one of its beautifully -formed 
respects tliis is a strange and wonderful shells, whose graceful lines and convolutions 
ert*ature— the most remarkable and into- have appealed to pods and witers in all 
resting of the whole mollusc family, from ages. Dr, Johnson refers to this creature 
the fact that it is not organically attached when he spe^aks of the sea-bom Venus 
to its shell, which it can leave at will, and which “ s|x>rtive dolphins drew,” while 
then return to it. lleing a liabitant of some- Aristotle credited it with the power of 
what deep water, and only coming to the lifting its web-like arms and sailing before 
surface at certain periods, zoologists and the wind. 

others have not hitherto had much oppor- Thus the paper nautilus has been re- 
tunity of making themselves familiar with garded as having given to man the first 
it. Thus, Professor Holder, by taking one lesson in the art of navigation. It has 
of these little sea creatures and taming it, generally been represented with six arms 
lias been able to add appreciably to our extended over the sides of its little vessel 
knowledge concerning its quaint habits. to act as oars, and two others upraised as 
The existence of the paper nautilus, of sails. Byron speaks of the tender nautilus 
course, was knouTi to the ancients. Indeed, who steers his prow,” and Pope bids us 
it is often referred to in literature and in ** learn of the little nautilus to sail,” while 
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other writers and poets have raved over the 
alleged sailing propensities of this wonderful 
little creature of the ocean. As a matter of 
fact, it never moves in this way, and 
although competent authorities by can‘ful 
and patient observation have shown that 
the nautilus does not sail before the wind, 
the average layman to-day 
still believes that the argo- 
naut raises its arms, when 
upon the surface, and is 
carried along by the wind, 
which shows the influence 
of points and the duration 
of poetry. 

This particular creature 
is called the paper nautilus 
from the papt'r-lik<* delicacy 
of its shell, which breaks up 
at once on the beach, being 
ground to pieces by the 
action of the waves. It 
swims backwards by eject- 
ing water from its funnel- 
shaped mouth, like the 
cuttle-fish. It can creep 
along the bottom of the 
sea, carrying its shell upon 
its back like a snail, and, 
like many other molluscs, 
it can rise to the surface. 

When there, however, the 
arms are never employed 
as oars or sails, the creature 
merely floating along on the 
bosom of the (K?ean. 

The beautiful, translucent, 
ribbed shell of the nautilus is the work of 
the female. It is formed or built ufi by 
secretion from its two larger arms, which arc 
much bigger and broader than those of its 
six other tentacles. In this receptacle, which 
the creature can evolve in a single night, 
and into which she retires when alarmed, the 
female deposits her eggs. Still the shell is 
more of a cradle or a nest for the eggs than 
a home, being too soft to protect the 
animal from the attacks of larger fish, or 
12 


even from the action of the waves. When 
out of its shell it resembles, at first sight, 
the octopus, but is really one of the most 
l>cautiful of animals on ac(*ount of its varied 
and delicate colours, which it can change 
at will. 

Writing of ms interesting pet. Professor 


Holder says : “ The animal was brought to 
me without a shell, so I provided one for 
it. It seized u[)on it with all the eagerness 
of a homeless hermit crab, (M’cupying it at 
once. Wlien alarmed it would eroucdi low, 
its entire^ IxkIv and tentacles drawn into 
the shell ; nothing but the green eyes to be 
seen peering over the edge. Then, when 
satisfied that all was well, it would gradually 
come out, changing tint and shade of blue 
all the time, presenting a most interesting 








Argonaut at Home 


li. y. 


This remarkable photograph shows a tame paper nautilus peepina 
from its shell 
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spectacle. Now the two large shell-forming 
arms w*ould creep out and slowly envelop 
the shell, until it was entirely covered by 
the siK^ekled blue mass. The animal would 
do this even when I held the shell. It did 
not display any fear, and would throw its 
tentacfles alK>ut my fingers, and even leave 
the shell and [)ermit me to handle it.” 

One of our photographs exhibits the 
nautilus entirely out of the shell. ” When 
I removed the latter,” says Professor Holder, 
” the creature fastened itself to the glass 
sid(‘s of the tank and hung, a glistening 
mass of colour, scintillating in the light. 
Not one person out of a thousand could 
even guess what it was. Even teachers 
of zoology failed to recognise it, which 
was natural, jH^rhaps, seeing that this was 
the first opportunity they had had of study- 
ing the animal alive. By placing a cloth 
ov<T the tank, and raising and lowering it, 
the nautilus could Ik* made to change its 
colour.” 

Professor Holder had an opportunity of 
observing the shell-making work of this 
intt*rcsting littk* animal, and on this |K)int 
he says : ” Resting on the bottom of the 
tank, it held its two shell-secreting arms 
above, side by side ; in point of fact, they 
were jointed at the base. Then from the 
glands oozed the shell-making secretion, 
and it soon appi^arcd as a gelatinous cast 
of each tentacle, the exact size of the shell 
the animal had been inhabiting. The 
radiation on the face of the tentacles made 
the radiations on the shell, and one could 
innigine that gelatine had been pressed into 
the moulds and allowed to harden. 

” This is practically what is done. The 
two moulds (tentacles) are held up close 
together ; the left one forms the left side*, 
the right one the right side. Then by 
manipulation they are joined together. 
Indeed, the two tentacles have been joined 
all the time, and so form a mould in which 
the beautiful shell or egg capsule is made. 
1 watched this radiant creature all day and 
late into the night, and the following mom- 


ing part of the new shell was found, a. 
delicate, tenuous mass, that would gradu- 
ally harden. Hence I believe that a 
new and large shell can be produced in a. 
few hours. 

“ It is given in all the text-books, I 
believe, that the male of the argonaut is 
a minute animal hardly an inch long. This 
carmot be* so in all species. I once had a 
male in my possession which had a radiant 
spread of (‘ight or nine inches, and was as 
large as the females. The latter live in 
the shells and deposit their eggs there, 
yellow masses which hang in delicate clusters 
from the inn(*r covering. When the eggs 
are hatched the* nest is deserted, the normal 
life of the nautilus being, I believe, a 
shell-less one. 

” Altogether I have kept three argonauts 
in confinement, and found them most inte- 
resting. Specimens seen in alcohol are 
W'hite and faded, but my argonauts were 
garbed in glorious lavenders and blues, with 
touches of rose and gold of a brilliancy and 
beauty beyond expression. Their tints 
were continually changing, darkening, fad- 
ing, gleaming in iridescence ; now' block 
or blue-black, now' a beautiful rose or deep 
sc*arlet, but nc*arly always a blue of infinite 
delicacy and beauty. I could produce these 
changes by aggressive movements, the 
resultant play of colours being most re- 
markable. 

All of them would eat fish from my 
hands readily, and w'cre easily tamed. 
When alarmed they w'ould dash aw'ay, 
filling the water with ink and propelling 
tliemselves by the siphon, out of w'hich they 
sent water with such force that w'hen held 
alK)ve it, the stream would go five or six 
feet through the air. In watching these 
animals, particularly w'hen moving along 
the surface of the tank, one can readily 
understand how the classic tales of the 
oars and sails of the craft of Venus came 
to be believed, and one also sees that truth 
is just as interesting and fascinating as. 
fancy.” 



The Ar^onjiut Partially Out of its Shell 


u. . 7 , 



Photo: //. 7 . ihtpttotf 

The Argonaut Entirely Emerged from its Shell 

Living argonauts are garbed in glorious colours^la venders and blues, with touches oi rose and gold— of 

a brilliancy and beauty beyond expression 





I^nru'M ky Tm/idh 


The Spectre of the Brocken 

An enormously magnified image of the obaerver, cast upon a bank of mist, is sometimes seen in high 
mountain regions whan the sun is low in the heavens and the obaerver is between the cloud bank and 
the sun ; it is seen oftenest in the Hars Mountains 
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Colours of the Sky 

Is the Snn reaUy Blue ? 

How Man has Learned the Secret of the Glories of the Heavens 

By ARTHUR HOLMES, F.G.S., A.R.G.S. 

Author of “ Tkt Ace oj the Earth " 


T O those who love the varying moods 
of Nature, the ever-changing page^ant 
of sky anil cloud, sunrise and sunset, 
is a source of jx^rpetual wonder and interest. 
Yet, as Ruskin lamented, “ It is strange 
how little people in general know about 
the sky.” How many of those wlio 
bathe their eyes in the hmpid 
beauties of the sky could give* an 
explanation of the deep bhu* dome 
of heaven or of the rich glows of 
crimson and gold which streak the 
western sky at suns(»t ? 

The ))]ue of the sky was for long 
one of the standing enigmas of 
meteorology. \Miy should the at- 
mosphere, which is mad(^ up of i\u 
intimate mixture of transparent and 
colourless gases, apj)ear to be blm* ? 

Some of the early writers denied 
that it M’as really eolourk'ss, and 
asserted that blue was th(» natural 
colotir of thick masses of air. Rut 
if this were the case and the <?arth 
were enveloped in a gaseous mantle 
of blue, it is obvious that the 
colour should be deepest on kxik- 
ing towards the setting sun, for 
we should then be receiving the 
light through the greatest possible thick- 
ness of air. Moreover, distant snow-clad 
mountains, throwing back the light which 
falls upon them, would also apj^ear to be 
blue. 

On the contrary, the rays which spread 
their rosy colours over the mountain snows, 
and tip the ripples of the clouds with gold. 


are just those rays of sunlight which 
remain when the blue of the midday sky 
has been abstract c‘d. 

There must, howevcT, be something in 
the atmosphere wliieh scatters the solar 
rays. OthcTwisc* we should b(‘ surrounded 


by the blackness of infinite S[)ac(?, and, the 
moment the sun di{)pcd l>elow the horizon, 
the earth would \h} plunged into sudden 
darkness. No twilight would awak(*n us to 
the poetry of eventide ; no after-glows would 
ravish the eye of the artist. Virgil would 
never have written of the sky as “ The 
ethereal arch, pregnant with perpetual 
i8k 
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A Halo Hound the Moon 

In looking: up to the sky, the light which comes to our eyes 
is not ordinary sunlight such as is reflected from the moon 
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change, from the morning’s purple dawn 
to the last glimmering rays of russet eve/’ 
It was suggested long ago that the par* 
tides in the atmosphere which send the 
gorgeous colours to our eyes were thin 
bubbles of water. The colours of a soap 
bubble dancing in the sunlight, the shimmer- 
ing beauties of a precious opal or a polished 
shell, and the gaudy lustre of a thin film 
of oil, are due not to any intrinsic colour 
of the object itself but'to the ver>^ thinness 


carried up into the air from the earth ; 
infinitesimal specks of lava blown from the 
crater of a volcano ; particles of salt 
derived from the spray and sea-fret of 
a storm ; water vapour condensed into 
minute liquid globules or invisible crystals 
of ice ; meteor-dust produced by the 
burning of a shooting star as it flashes 
through the atmosphere ; and even the 
inoleeiilcs of the gases of the air ; any and 
all of those will serve the purpose. Ex- 
treme smallness of size, far below 
the resolving power of a microscope, 
is the sole condition for the creation 
of sky-blue. 

Tyndall produced an artificial sky 
by passing a beam of light through 
a tube* in which purified air was 
mixed ^^ith a little vapour of iodide 
of allyl and hydrochloric acid. For 
a time nothing takes place, but 
gradually, by the action of the light, 
th(‘ va|X)ur is decomposed and the 



A Halo Round the Sun 
If the sun could be seen outside the atmosphere it 
be a blue sun 

of the material in which the colours are 
bom. But how could thin films of water 
be formed and sustained in the atmosphere T 
The theory will not work, for the blue of 
the sky is a very different colour from any 
of the half-dozen tints of blue which arise 
in the molecular network of a bubble. 

It was the late Professor Tyndall who 
first successfully imitated the blue colour 
of the sky, and Lord Rayleigh who ex- 
plained the delicate mechanism of the 
process. Not bubbles, but only tiny colour- 
less particles are necessar}*. What they 
arc made of does not matter. Fine dust 


molecules coalesce to form a fine 
cloud of particles so small that their 
diameters do not reach a millionth 
of an inch. Slowly a delicate blue 
colour is generated, and as the par- 
ticles condense a splendid azure is 
produced “ which rivals if it does 
not transcend, that of the deepest 
and purest Italian sky.” 

Presently the cloud grows coarser, 
the particles are no longer compe- 
tent to scatter blue light alone, and a 
whitish tint like a veil of mist mingles 
with the blueness of this little patch of sky. 

The explanation of this elegant experi- 
ment lies in the relation of the wave-lengths 
of the visual rays of light to the dimensions 
of the particles floating in suspension in 
the tube. 

A cork dancing on the open sea offm no 
obstruction to the larger waves. It rises 
and falls with the roll of the water, and the 
waves pass on unaffected by its presoice. 
In the case of ripples, however, the cork 
proves to be an effectual barrier. The 
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ripples break against the side of th? cork 
which takes up their energy and swings a 
little from side to side. In place of the 
original ripples a circle of tiny wavelets is 
scattered from the sides of the cork. If 
now we substitute ether waves for sea waves, 
and an ultra-microscopic particle for our 
cork, the production of a blu<‘ colour may 


out the path of a ray of light in a darkened 
room has not appeared, for as yet the par* 
tides are too small to turn aside even the 
shortest waves. As the particles slowly 
grow, they reach the requisite dimensions 
for scattering blue rays alone. Ihit soon a 
whitish tint ajq)ears, announcing the fiiet 
that growth has proeeedcul beyond thc‘ limit 





i koto : .Sir //. //, yoftMSfrn 

A West Indian Sunset 

This actual photosrsph of a sunset in Nassau, in the Bahamas, conveys but a faint idea of the glories 
of coloration which the sky exhibits as the sun sinks out of sight 

be readily visualised. The longer red for blue and that all the colours from blue 
waves roll smoothly on, for the minute to red are present in the scattered light, 
particle is incapable of turning them aside. In looking up to the sky, the light which 
Not so, however, with the shorter waves comes to our eyes is not ordinary sunlight 
corresponding to the colour blue. As they such as is reflected from the moon. The 
splash against the particle they are scat- sunbeams which pass through the ui)per 
tered from its sides in an ever-widening reaches of the atmosphere meet with 
circle of blue. mjTiads of the tiny dust particles already 

In the experimental tube the w^hite light mentioned, and the blue rays arc sifted 
which falls upon the vapour is at first un- out and sent off more or less at right angles 
scattered, and the tube appears to be empty, to the former direction of the light. Thus, 
The luminous cloud which generally maps the rays which come from the dome of the 
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sky are rich in blue, and the rays which pass 
on through thc^ atmosphere are correspond- 
in^fly enriched in red. In the same way the 
blue veil of a distant mist, or the curling 
smoke of a cigarette, receives its almost 
intangible; colour. The pale bluish tint 
of milk and water, and the deep azure of a 
chalk -laden stream are due no less to the 
same cuus(;. 

In th(.' lower reaches of the atmosphere 
some of the dust particles are relatively 
coarse, and reflected white liglit is added to 
th(* seatten‘d rays of blue. For this reason 
the sky near the horizon is paler than in the 
zenith, for the light received by the eye 
has pass(*d through the lower dusty air, and 
the deep blue of the celestial dome is to 
some extent overj)owwed by a W'hitish 
haz(*. 

Looking towards the sun in the open sky 
our line of sight is more nearly in the direct 
path of the solar rays, 
A Blue Sun and the proportion of blue 
wdiieh reiu'hes our eyes is 
imieh reduced. Indeed, we come here upon 
a curious fact. Why does the sun appear to 
be white nt all, if in their passage througl* 
the air its rays are deprived of their bluish 
elem<'nts ? If our previous n*asoning is 
correct the sunlight which reaches us directly 
ought to Ik* not white but of a ruddy tint. 
We are th(*n»fore led to the conclusion that 
if th(* sun eould be S(‘en outside the atmo* 
sph<‘re it would be a blue sun. It appears 
to Ik* white only after its excess of blue has 
be(*n sifted out by the atmosphere and its 
load of ultra-microseopie dust. 

When, however, the sun is viewed on 
the horizon its disc actually takes on a red 
or orange hue. The rays are tlien deprived 
not only of their excess of blue, but also of 
some of the blue which is nee(*ssary to the 
))roduction of white light, for the direct 
rays of sunlight from the western sky are 
viewcHl through a much greater thickness 
of air than those from the midday sun. 

It has already lieen stated that even the 
molecules of the air-gases are com|>etent 


to pick out the blue rays of sunlight and 
disperse them. Observers in high moun- 
tain districts describe the colour of the sky 
as a deep indigo, and above a height of 
about 20,000 feet the illumination is sa 
much reduced that it appears to be almost 
black. It is this deep pure colour which 
is bom in the atmosphere itself. 

One of the most astonishing features of 

Lord Rayleigh’s theory of the molecular 

scattering of light is tltat 

it leads to a reliable esti- A^ogmdro m 

Constant 

mate of the number of 
molecules in a given volume of air. Since 
the theory satisfactorily accounts for the puz- 
zling facts of skylight, it has been deduced 
that each cubic centimetre of air (or indeed 
of any gas) under standard conditions of 
temperature and pressure contains twenty- 
five millions of millions of millions (25 x 
of molecules. Now^ this numlxT, which 
is knouTi as Avogadro’s constant, has been 
estimated in many other w^ays. Ruther- 
ford and Geiger have actually counted the 
number of atoms emitted from a specimen 
of radium in a given time, and having 
further measured the volume of the gas, 
helium, which accumulated, they were able 
to prove directly that each cubic eontinietre 
contained twenty -seven millions of millions 
of millions of molecules (27 x 10**). It 
is a striking testimony to the exquisite 
accuracy of modern physics that phenomena 
so remote as radio-activity and the colour 
of the sky should lead to such an extra- 
ordinary consistency in the determination 
of Avogadro’s constant — a number so vast 
as to be in itself absolutely inconceivable. 

It will now be clear w'hy the lower \vestem 
sky becomes a gorgeous blaze of crimson 
and orange as the sun sinks out of sight. 
The observer receives only the rays which 
have passed horizontally for a great dis- 
tance through the atmosphere, and have 
consequently lost their blue constituents. 
Looking across the sunset rays the blue 
haze of distance is seen veiled across the 
hills. Overhead, where the crimson glows 
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A Terrible Whirlwind at Roode^svort, near Johannesburg 

A dtstroying iword like this, which dealt deatruction through a peaceful countryaide, or the eruption 
of m volcanos cauaing fearful loas of life — auch thinga, by raiaing duat particlea into the aky, orovide 
the raw material for azure heavena and gorgeoua aunaeta 
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arc travellini;( horizontally and unseen, the 
blue rays are still turned earthward, and 
the sky is blue except where the loftiest 
clouds have caught the rosy tints and 
bathed themselves in glowing colours. 

As the sun dips below the horizon the 
wealth of colour increases greatly, spreading 
its radiance overtheclouds 


Sunset 

Colour* 


and the distant snow-clad 
mountains. Alcove the 


now invisible sun extends the sunset-glow, 
centred with silvery white and passing 
U()wards through successive belts of amVK*r 
and lemon, and of delicate tints of rose and 
purple, to the darkening blue of the advanc- 
ing twilight. To tlie north and south of 
the point of sunset, the glomng yellows 
pass into blue through limpid tints of green. 
In iiorthem countries, and especially in cold 
dry weatluT, the prevailing hues an* soft 
and delicatx* tints fif yellow and green, ini* 
perceptibly mingling with the limitless blue 
above. In the tropics and in northern lati- 
tude's on the advancing fronts of storm b(*lts, 
wild angry skies are more characteristic, 
burning with golden yellows and lurid reds. 
No artist has represented better than Turner 
the gorgeous beauty of a stormy western 
sky, steeped in liquid gold and fiery crimson 
and mantled in a garb of glowing cloud. 

The first glow gradually increases in 
brilliance till the sun is about four degrees 
bc'low the horizon. It then begins to pale 
until, when the sun has sunk a few more 
degrees, it fades away altogether. In very 
clear, dry weather, a second afteiglow may 
be seen for a short time, a faint ring of 
rosy or purplish light which has its origin 
in the lofty layers of the atmosphere which 
are still above the earth-shadow of the 


twilight. Similar glows are to be seen 
before sunrise as the dawn “ wth silver- 


often softened by the silvery mists of the 
morning sky. 

In conclusion, a brief reference may be 
made to the extraordinary sunset glows 
which illuminated the sky in the autumn 
of 1888, and during the two follovring years. 
A series of brilliant sunsets folloM'ed the 
stupendous eruption of Krakatoa on August 
27, 1888, when 8 square miles of the island 
were blown away. Pumioe*dust spread 
over the sky, and produced a pall of dark- 
ness for hundreds of miles around. The 
very finest particles of the dust cloud rose 
high into the atmosphere, and were caught 
up by air currents and carried rapidly 
westward, completing the circuit of the 
globe in a fortnight. 

Soon after, the sun appeared as a greenish 
disc, and green-tipped clouds mingled wth 
the vivid reds and yellow's of the sky. 
In the west a strange silver glare w'as re- 
flt'cted from the thin films of volcanic glass 
which constituted much of the dust of 
that amazing outbreak of plutonie energy. 
The sunset glow became visible throughout 
the day, so brilliant as to be seen, not only 
after sunset but even in the midday sky, 
as a dusky crimson radiance encircling 
the sun. 


After sunset the whole sky was lit up as 
with the lurid reds of a world-wdc fire, 
and the M'hole gamut of 
sunset colours, caught by * 

the dust far up in the at- 
mosphere, passed across the sky from east to 
w'est as the earth rolled into the night. The 
dependence of atmospheric colours on the 
dustiness of the air is illustrated by many 
local peculiarities, such as the pink skies 
and red twilights w^hich arc seen in £g> 7 )t 
on the borders of the desert, but for wealth 
of colour and vividness of illumination 


sandalled feet mounts in the eastern sky. the Krakatoan skies remain unrivalled. 
The colours are in general more delicate Remembering the dread cause of their 
than those of the flaming sunset skies, and unnatural brilliancy, we may perhaps re- 
the tender shades of pink or lavender main content with the softer shades which 
flanked on either side by lemon yellows paint the evening sky with beauty in our, 
and the palest of fathomless greens are happily, less eventful land. 
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Workmen on Woolworth Building. New York 

How Modem Engineers Oat>Babel Babel — The Blondins of Industrial Life who 

Work Among the Clouds 

W ITHIN the lifetime of those whose into iK'ing. For they are new, unprece- 
years still run in the twenties the dented, unforeshadowed by unythiiif; that 
world has witnessed a very striking went before them. The transition from the 
revolution. It has witnessed the creation old style of building to tin* cOoud-eateher is 
and development of a form of building; as swift and abrupt as that marvel of change 
known to us all as the skyscraper. Since noted in the difference of style character- 
the Great Pyramid was built in Egypt ising Peterborough and Lincoln Cathedrals, 
nothing so astonishing as these cloud-capped The former is the last of the Norman fanes, 
towers of metal, stone, and concrete have the second the first of the Early English, 
been raised by the hands of man. They Only a few years separated the completion 
possess no beauty save that special beauty of the one and the beginning of the other, 
w’hich immensity may confer, yet they yet architecturally they are centuries apart, 
challenge and arrest the imagination by their Just as marked is the contrast between the 
colossal audacity, by the daring genius skyscraper and all that had preceded it. 
which designs them, by the suggestion of The nearest suggestion to a precedent is 
dauntless courage on the part of those who our own Crystal Palace, the first of great 
carry the designs into effect. steel-framed edifices ; yet how vastly unlike 

A special school of architects and a it are its possible descendants, the dizzy 
special school of builders have been Flat-Iron building, the Metropolitan of New 
necessary to bring these gigantic structures York, the monstrous Woolworth. 
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•• Plenty of Ground in the Sky ! " 

Not content with the Plat-iron Building shown 
here, or the monstrous Wool worth, American 
engineers dream of one 2,000 feet hi^h, with 
150 storeys 


Necessity, the mother of invention, 
brought the skyscraper. The new idea 
was launched at Chicago and New York 
almost simultaneously. There is a shortage 
of land in the business quarters of both 
cities and barriers in the way of extension 
of area, so, instead of attempting to build 
out over the ground, two men, almost at 
the same time, lesolved to build high into 
the air. 

“ There is plenty of ground in the sky ! ” 
they said, and both began the erection of 
steel-framed buildings, climbing cloudwards 
storey upon storey, floor over floor. 

It was a relatively small beginning, only 
a matter of half a score of storeys, and the 
arehiteets of those buildings are held to-day 
not to have bc*en able to “ skyscrape worth 
mc‘ntioning. But it inaugurated a revo- 
lution of enormous potentialities. It raised 
the price of land in the business he art of 
New York to £120 the square foot, but it 
brought down the price of building matcTial 
for a complete edifice from a sovereign to 
two shillings the cubic foot ; it enabled the 
owiKT of hotel and offices to house the 
population of a moderate-sized city under 
oiH' roof, and to levy toll representing a 
handsome profit upon expenditures of 
hundreds of thousands of pounds. 

It is imjKissible to avoid contrasting these 
new wonders with the Pyramids. Engineers 
and archaeologists fret and quarrel over the 
methods by which, they suppose, Clieops 
raised his mighty pile. Frankly, nobody is 
|K>sitive about the matter. Now, if history 
were again to nod, and a new generation 
arose that knew not President Woodrow 
Wilson, nor the wonder-working ways of his 
age, the method of building the skyscraper 
would be a mystery still greater than that 
in which the origin of the Pyramids is 
Avrapped, There are hundreds of feet of 
solid rock under the Pyramid, and only an 
earthquake could move its foundations. 
But these American marvels are stepped 
in soft soil ; they run through water, 
through shifting sand, through fissured 
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metal, with nothinpf hut iron nerve to pre- 
serve them from bein^ dashed to instant 
death, hundreds of feet below. 

There was a distinn^uished young man, 
upon a time, who had to quit the Italian 
army because, when he mounted his horse, 
vertigo caused him to fall. “ You have 
more the face of a jiriest than of a soldier,” 
said his superior oflieer, and, taking the 
hint, the young man renounced the uniform 
for th<‘ eassoek, and became Pope — Pius IX. 
The man who turns dizzy upon a skyscraper 
has only death to (‘xpc'ct. For the heights 
of these buildings are such that we have 
really no standard of comparison in this 
country, St. Peter's, at Rome, the highest 
building of the character in Europe, is 
484 feet high. If St. Paul’s were piled upon 
St. Pet<’r’8 the height of Ixith would only 
then equal that of some of the latest of 
AnuTioan steel-frame buildings. Think of 
the loftiest war(‘housc* or factory you know 
in London or Manchester, or any other 
great city — six or seven storeys, p<Thaps — 
then multiply the height by seven or eight, 
and allow for a huge towcT overtopping 
that, and you get tiu* altitude of a modern 
New ’i’ork cloud-catcher. 

It is imjKissiblc for thc' man in the 8trcc*t 
to appreciate the Jinmense height to which 
the skyscrapers tower 

A Worm •• above him ; he gets but a 

Eye Vlow , • a ^ u 

worm s-cye view. And he 

does not see the whole. The underworld of 

these self-contained cities runs doc’p into 

the bowels of t he earth. The great £600,000 

Singer building, which rises in forty-one 

stomys, 612 feet above the kerb, has cellars 

and foundations over 200 feet deep, so that 

the total height, from bedrock to cupola, 

is 815 feet, and the weight of steel alone in 

it represents 8,000 tons. The Metropolitan 

I.ifc building stands 70 feet higher than 

the Singer, and the latest, the Woolworth 

skyscraper, wth its fifty-five storeys, is 

750 feet high. The Equitable was to have 

been made 909 feet in height, but the 

sobeme was modified five yean ago. 


Men of 
Nerve 


Those are the elevations at which these 
men of marvellous nerve carry on their 
work, fixing bolts and ties 
up in the rarefied air, to 
which the dust does not 
ascend, and into which even the flies do not 
venture. Of course accidents are frequent, 
and deaths unhappily common. That is 
always the case with engineering schemes 
such as these. The Forth Bridge involved 57 
deaths, and injuries to 878 men, although in 
Grc‘at Britain we are, in respect of care for 
our men, the most solicitous engineers in 
the world. Many terrible things happen 
up among the network of swaying plat- 
forms and trembling unfixed beams in 
these aerial horrors. 

Picture the hideous tableau recently 
presented on a San Francisco skyscraper, 
when one of the steel workers, poised upon 
a steel beam seventeen storeys high, missed 
his footing, and fell. With a penetrating 
scream he dropped, but managed, with 
frantie fingers, to grip a narrow ledge of 
steel. He hung there fiwaying, while a 
comrade, stef)ping nimbly along the beam 
rushed to his rescue. The rescuer dropped 
on one knee, reached down his right hand, 
and elutelu'd the fallen man by the collar 
of his overalls, just as the nerveless fingers 
of the other relaxed to leave him swinging 
in a dead faint in space. Kneeling on a 
four-inch beam of steel w'hich quivered in 
a high wind, sustaining by one hand the 
man below, the rescuer clung desperately 
while he shrieked for aid. And somehow', 
from somewhere, help came, from biiow 
and from above, to save the unconscious 
man as he fell from the paralysed grasp 
of his comrade, and to reclaim the latter 
from the terrible position in w'hich by 
his her<^m he had placed himself. 

It is all in the day’s w'oftk. Peril and 
performance bring a pound a day, and it 
is that which matters to these strangely 
daring men of new type whom the sky- 
scraper has evolved* 

They are proud oi their occupation, as 
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Five Hundred Feet Above New York 
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they have right to be. For their product 
is incomparably wonderful in appc^arance 
and result. They erect a city upon a plot 
of land which may be 

30.000 l^ple ^ hundred feet or so in 

In ne ouaa length, by twenty or thirty 
in width, at its narrowest point. Within the 
completed building arc homes, businesses, 
churches. cha{K'ls. shops, offices, ballrooms, 
concert halls, restaurants, schools and 
acadcmic^s. They have their own systems 
of lighting and luxating, not one systcin of 
each, but several, one to a given number of 
flcK)rs. They have their organised s(.*heme 
of transit as compk^te as that of a railway 
company, and carrying as many passeng(‘rs. 
Thirty thousand people are engaged at one 
time in these buildings, and with tlu'ir 
myriad callers th(‘y are carried up and down 
by from fifteen to a score of lifts ; lifts 
which stop at every floor in turn, lifts 
which stop at only a few, express lifts which 
in a few s<Tonds travel the (*ntire distance 
from ground floor to turret. 

Th<* swift and jiowerful lifts which 
America has perfected have made th(*sc 
skyserapers possible ; without them they 
would have been im}K)ssil>le. England gave 
her the germ of the idea for the steel-frame 
building and gave her also, in the Ili'ssenier 
))r(K'ess, tlie eh(‘iip sl(*cl upon which they 
d(‘pend. For the rest the idea is American, 
American in originality and audacity, 
American in apparent blindness to, or at 
k‘ust cheerful ae(|uiescenee in, the fact that 
row upon row of skyscrapers an* allowed 
to convert sunlit highways into gloomy, 
unlightt'd raviiH's. For it is that which 
the business thoroughfares are becoming. 
Hanked by sk\'serapt‘rs a man walks at 
the foot of a range of pn*eipices, and during 
great part of the day he must crane his 
neck and strain his eyes to catch a glimpse 
of sunlight. 

But the end ii; not yet. The New York 
building laws allow the builder to reach 
any height at which he may aim, provided 
that he does not impose a greater weight 


than flfteen tons to the square foot upon 
the foundations. And with that allowance 
the man w'ho put up the Singer building 
declares that he could build a skyscraper 
2,000 feet high with 150 storeys. A rival 
architect has offered to run up a building 
of 1,500 feet for £6,000,000; Mr. O. F. 
Semsch, chief engineer for the Singer 
edifice, will put up his 2,000 feet structure 
for £12,000,000. For this sum he would 
have a building with w'alls about 12 feet 
thick at the bottom, and 12 inches thick 
at the top, the total load on the foundations, 
‘‘ live ” and " dead,” to be 516,000 tons, 
or two tons per square foot within the 
regulations of the New York building 
authority. Added to the difficulty of 
securing normal rigidity in so colossally 
high a structure, there is the matter of wind 
pressure to be met. This is countered in 
various ways by existing buildings which, 
in the squalls to which Manhattan Island 
is subject, have at times to withstand a 
pressure* of winds far more violent than 
that which destroyed the Tay Bridge. 

The Singer building. eonstructc*d after 
some of its prcnlc'cessors had taken to 
alarming swayings in 
h(*avy winds, w'as si*eured Out-Babol 
by ties running from the 
turret down to the foundations, where it 
is bolted to an anchor plate of enormous 
strength fixed in the concrete bed. Mr. 
Semsch estimates that the side of his 
2,000 feet building would be exposed to 
a w'ind pressure of 6,000 tons, the centre 
of pressure occurring at the 1,000 foot 
level. Opposed to this his plan of build- 
ing %vould, he says, give a moment of 
stability of 51,600,000 foot-tons, hence he 
would be safe. The figures have been much 
discussed, but not impugned. Some day 
we may see the task attempted. After 
having outsoared the Washington monu- 
ment by 200 feet, the Great Pyramid by 
300 feet, and St. Peter’s by 802 feet. 
American engineers will never rest content 
until they have out-Babelled BabeL 
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FiNE PLUMAGE-1 
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Long-eared Owls, with Nest 

Which the Birds is Most Beautiful ? 

Some of the Larger Birds of Exquisite Plumage Discussed 

I T is probable that the supreme, culmin- of amphibians there are beautiful tree- 
ating forms of reptiles in the far past frogs of azure-blue, jade, or beryl-green ; or 
developed amazing colours on their marsh-frogs of orange and black, green 
scales or their bare skins, especially in the and gold. But of all the land vertebrates 
male. There are living in our own times no division has attained such an (‘qual 
a few lizards of goigeous tints, decked climax of beauty in form and colour as 
out with cobalt-blue, scarlet, grass-green. Birds. They are, indeed, a foreshadow'ing 
orange and purple-black. Some snakes are of the angel, and when man in his more 
lovely to look at with their carpet patterns primitive religious conceptions wished to 
of coral-red and black, of golden-yellow and picture to himself a heavenly being, he 
broMm with a mauve sheen, or the whole combined with the human form the wings 
body one long whip of emerald tinged and often the head of a bird. Moreover, 
with turquoise-blue. Possibly some of compared with all other classes of animals 
the Pteranodons or giant Pterodactyls — (and man heralds now a new class which 
the huge reptihan bats of the end of the shall some day link the mammal with the 
Secondary epoch — may have had enamelled god), birds are not only far and away the 
beaks of mother-of-pearl or vivid colour on most beautiful, but they are the least 
their leathery bodies or the upper surface inimical to human interests, come least of 
of their wings. Even in the lowlier class all into conflict with him either as creatures 
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The King of Birds 

For size, crotour, gi'Ace, fantastic adornments, pride, and alert intelligence the peacock must be adjudged the kingr of birds. The one shown 
here is one of the few white pea-fowl in captivity, imported by the Cincinnati Zoological Garden from the Carl Hagenbeck collection 
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Fine Plumage 

birds he caught for his food in order to 
decfvate his hideous person. The males of 
the human genus began the practice, for 
the men have had the best of the good 
things of this world for something like a 
million years. It is the men amongst 
savage or uncivilised peoples at the present 
day that monopolise most bird decorations, 
sticking feathers into their hair or wearing 
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A Cock Ostrich 

Runninff with hU giBSki white-plumed win^s expanded, 
the cock OBtrich ia a apUndid eight 


L— On the Land 

of rapine, spreaders of disease, or destit^ers 
of crops. Consequently, if the retention 
and extension of beauty in this terrestrial 
world is to be one of the objects pursued by 
mankind in the future, we and our successors 
must take measures for the protection of 
birds from destruction at the hands of 
ignorant or wicked people. And we must 
do so not only from a love of beauty, but 
from the practical conviction that 
birds are our chief allies in the un- 
ending war which we have to wag(‘ 
against the lower forms of life, against 
the insects, molluscs, and worms, or 
the rodent mammals, which not only 
attack and devour many forms of 
vegetation supremely necessary to 
man's needs, but also act as the car- 
riers of those minute aniinaleules or 
spores that are the origin of germ 
diseases, the diseases that destroy so 
much of plant, animal, and human life. 

Yet we are slow to appr(*eiat(‘ these 
facts, which indeed have only lately 
been made quite clear by the re- 
searches of science. The British (lo- 
vernment still, throughout all our vast 
dominions, thinks the preservation of 
birds, a matter of no moment and a 
fad only interesting to a few Natun* 
lovers and, painters. Meantime, the 
rough pioneers of the great white* 
nations are ever>'where making bird 
life scarcer, partly to sell birds’ plum- 
age for the deeoration of women's 
costumes, partly to feed on the* fl<*sli 
of game birds, but as often as not 
from that sheer love of destroying 
beautiful or striking forms of life, 
urhich is, unhappily, a characteristie 
of man from the stage of undisciplined 
wonderment which began as far back as 
apehood, and which still distinguishes the 
schoolboy and the grown-up schoolboy of 
our own country. 

Man, indeed, had scarcely attained the 
mental and physical level of humanity 
than he snatched at the plumage of the 


thc! lK*aks of birds as terrifying crests. The 
ncgrcK'S of Western Tanganyika make 
marvellous head-dresses three times the 
heigtit of a guardsman’s busby out of thc 
red tail-feathers of the grey parrot. Most 
of us arc familiar (through the British 
Musc*um) with the magnificent costumes 
made by thc civilised and uncivilised 
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aboriginal races of America out of birds’ 
feathers. Several exquisite forms of bird 
life have been brought very near extinction 
in the Pacific islands since that region was 
colonised from 4,000 to 2,000 years ago by 
the semi-Caucasian Polynesians, who every- 
where carried with them the white man’s 
(often misdirected) love of beauty. Ostrich 
leathers were probably first worn as plumes 
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A WonderfiU Head-dress 

OS immense site, msde from tha red tail feathers of grey parrots 


by clothed and semi -civilised people in 
Syria, Persia and Mesopotamia, some 4,000 
years ago, at a time, no doubt, when the 
ostrich w’as still found wild in those 
regions. As far as Europe* is concerned, it 
is probable that the ostrich plume was 
first introduc(*d by the Crusaders, but it 
did not become an article of fashionable 
wTor in men’s and women’s hats until the 
seventeenth eenturj*. 

Birds of paradise plumes as adenrimients 


first attracted the attention of the Malay 
invaders of the great archipelago which 
stretches from Sumatra to New Guinea; 
and in the course of trade they yrere con- 
veyed to the kings and chiefs of Southern 
India, w^hence, as fashionable decorations 
for men, they spread to Persia and Turkey. 
But they were not worn by women until 
about a hundred years ago, when the 
turban as a form of head-dress 
began to make its appearance 
amongst fashionable women in 
Western Europe, and with it 
came the splendid plumes of 
the bird of paradise or the 
aigrette of the white heron. In- 
deed, if one looks back through 
pictures of women’s dress in the 
past centuries, one cannot see 
much wearing of feathers (ex- 
cept the ostrich plume) until 
the beginning of the nineteenth 
century. 

During the last hundred years 
tliis taste has increased, till it has 
led to an enormous destruction 
of bird life, and to the solid en- 
richment of many firms of traders 
in bird skins. It is time for 
stringent legislative action to 
stop or check their supply of 
material. 

Remarkable amongst birds of 
beautiful plumage, though per- 
haps less knoMTi (and less per- 
secuted) than many other bird 
wonders, is the Turaco family, 
the “ plantain-eaters ” of tropical and South 
Africa. The species which is illustrated in 
the colour plate is the violet Plantain-eater 
of I'ganda {Musophaga ro9si). This lovely 
creature is— or was a few years ago — very 
common about native villages and planta- 
tions in Uganda, and did not show much 
fear of man. On sunshiny days sn^ 
companies of these birds vrould play about 
on the great boles of the fig-trees, varying 
their gambols by occasional attacks on the 
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A Zulu of Fifty Yean Ago Preparing for Battle 

It it tht mtn mmongtt ttvtgt or uncivilited ptoplet that monopolitt moat bird decorations, sticking 

feathers into their hair 
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clustcTs of ripe figs. Tlie prince of this really only amongst the pheasants that we 
family is the great blue plantain-eat(*r of can match the brilliancy of colouring in the 
<*quatorial Africa, the size? of a large tree-frequenting birds. The golden phea- 
pheasant, and somerwhat like a pheasant sant, clad in crimson, golden-yellow, dark 
in appearance, there b(‘ing (unlike the blue, ete., is a familiar example. Some of 
other turacros) a considerable difft^renee in the less-known species of jungle fowl have 
size and jilumage bc‘tween male and femal<‘. not only beautiful colours in their plumage 
In appearance, indeed, the great blue but exhibit exquisite tints of rose and blue- 
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The Silver Pheasant 

It is really only amongst the pheasants that we can match the brilliancy of colouring in the 

tree-frequenting birds 

plantain-eater somewhat recalls the trt'c green on the comb or wattles. A pheasant 
curnssows or arborc^al gallinaceous birds of of very remarkable coloration is the 
tropical America. LMophasis bulweri of Borneo, with an 

It is rare to meet with |)ositivc colours immense white tail, and the body plumage 
of extrcmie brilliance — purple, green, crim- of maroon-crimson, black and blue, with 
son. etc., away from the Picarian and cobalt -blue Avattles and naked skin on the 
Passerine birds, the Parrots and the Pigeons, face. The huge Aigus pheasant in grey. 
About the only representatives of the more bro^™ and creamy white, with its beautifully 
terrestrial or water-frequenting birds M’hich shaded ocelli (like huge pearls set forth 
have gorgeous plumage are the pheasants, on velvet), the allied form of Reinhardt’s 
and a very few amongst the ducks. It is pheasant, with a tail five feet long, the 
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Violet Plantain Haters 

The Plantain Eaters (Musophaga) are a genus of the beautiful Turaco family only found in the 
Equatorial forest belt of Africa, from Uganda on the east to the Gold Coast on the west. They 
are not usually shy of man. hut play about on the branches and h(>les of me trees round the 
native villages and plantations, uttering squawking and mewing cries like parrots 
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wonderful peacock - pheasants 
with their iridescent, jewelled 
tails, are other striking examples 
of birds of fine plumage ; wliile, 
of course, the c*own of the whole 
of this magnificent order of the 
GaUifiaceag (which includes the 
enamelled blue, green, purple, 
and copper Honduras turkey, a 
number of handsome eurassows, 
and the noble grey and black- 
green Capercailzie grouse) is the 
peacock of two species, one willi 
a neck of intense ultramarine- 
blue, and the other bronze and 
golden-gre<‘n, with ban' bhu* and 
yellow cheeks. For size, colour, 
grace, fantastic adorn m tuts, 
pride, and alert intelligence, the 
peacock is adjudge^d tiu* king 
of birds. 

Brilliant colours a^ipcar in a 
few species of du(*k, but a true- 
red, green, or positive blue are 
entirely absent from tin* scheme 
of colour in Anserine birds (ex- 
cept as regards beak or ban* 
skin), though some of tin* ducks 
exliibit Ix'autiful iridescent tints 
in head or wing f<*athcrs. The 
Mandarin duck of China has 
actual purple on tlu* breast in 
the male brec‘ding-season plum- 
age. There are patches of deli- 
cate grass-green on the cheeks of 
the little pygmy geese of Africa, 
and amongst the true geese is 
the handsome £m{)eror goose of 
the northern Pacific coasts, but 
in this bird the beauty arises 
from the vividly contrasted black, 
white, chestnut, cream, and grey, 
rather than from the presence of 
any specially lovely colour. In 
the near allies of the ducks and 
geese — the flamingoes — the plum- 
age (as in the case of many 
water - frequenting birds — gulls, 
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The Harpy Eagle 

All the eagles are handsome to the eye, the climax being 
reached in the magnificent Harpy eagle of America 
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A COLONY OF FLAMING 
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IN THE BAHAMAS 

into •cnrlot-crimoon on tht wings. In the commonest species of American flamingo this rosy tint 
all over the body 
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ibises, pelicans, phaethons, and storks) as- and naked skin. Swans, of course, are 
sumes a rosy tint, deepening into vivid appreciated more for their exquisite shape 
scarlet-erirnson on the wings. In the com- — seen at its finest development in the 
monest sf)eeies of American flamingo this mute swan — ^than for colour or absence 
rosy tint virtually be(ioni(‘s scarlet all over of colour. Yet the snowy-white of the 
the body. In America likewise are to be northern swans is a beautiful feature 
found the (equally vivid scarlet ibis and in landscapes. Very striking also is the 
the delicately beautiful roseate spoonbill. bla(*k-necked swan of South America, 



Condors, the Largest of the Vultures 

The birds of prey are not noted for bright colours, but the Condor of the Andes is a magnificent 
bird. In large individuals its expanse of wing is said to reach eight or nine feet 


The ert'sted ibis of Madagascar is a nearly as large and as handsome in outline 

bt'autifully coloured bird with a plumage as the northern swans, snow-white, with 
of mauve-tinted chestnut, snowy-white, in a Jet-black neck and red beak. The black 
descent blackish-green, and cream-yellow, swan of Australia is not really black, but 
with coral-red li*gs and a bright green inky-grey with a coral-red beak, 

beak. The Hogi^dash ibis of Africa is The birds of prey are not noted for bright 
as splendid in its iridescent blue, green, colours, though vultures are admirable 
and copper as the Monal pheasant of when sailing on their pinions through the 
the Himalayas. Equally striking, how- air. Equally handsome to the eye are all 

ever, in another w^ay is the sacred ibis the eagles, the climax of which is the 

— ^snowy-wrhite, with inky-black plumes magnificent Harpy eagle of America. 
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Empty Egg-shells of the Eyed Hawk Moth (much magnified) 


Miracles o£ Packing 

Female Bricklayers and Cement Makers of the Insect World 


I NSECTS’ Qffgs are extremely diverse in maniuT in which the diffcTc ni kiiuls of 
form. Many arc exceedingly henuiifnl egfjs have het ii laid. 

objects, while not a fe^v approach the Almost every insect has its exclusive 
fantastic in the strangeness of their shaiK‘. method of efj;^dayinfif, just as t very bird 
As regards size, it is a mistake to suppose builds its n(*st in a particular way. For 
that they are excessively minute^. Most of instaneis th<‘ female Laeki y moth deposits 
them can be distinguish<*d by the unaided her eggs in the form of a bracelet, on a 
eye, though for an effective examination suitable twig — working her way round and 
a microscope is often indis|>ensablc. In roiiiul. in a methodical manner, until her 
many instancc*s, however, an ordinary niatcTnal capaliilitic's are exhausted. The 
pocket lens supplies all the magnification b<*autiful canary-shouldered Thorn moth 
that is necessary, and it is with eggs of lays rc^ctangular eggs (nobody know\s why !) 
this grade that I propose chiefly to deal, and places them sysb'matically in a long 
The shell of an insect’s egg is not cal- row, exactly like the first cours<? of bricks 
careous, like a bird’s, but consists of a in th6 foundation of a wall. But, generally 
tough, homy substance which is very dur- s|>eaking, the eggs of scale-winged insects 
able, being capable of resisting fairly (i.e. butUtrflies and moths) are spherical 
strong acids. It may be glassy or opaque, in shape, and are fixed — cither singly or in 
smooth or exquisitely sculptured ; but the clutches — to a shoot or leaf of the appro- 
appearance of the egg-shell is so charac- priate plant. 

teristic in each species that an expert When the egg is laid, it is usually accom- 
naturalist can usually predict, at a glance, panied by a minute drop of adhesive fluid 
the particular kind of insect that will which hardens rapidly upon exposure to 
ultimately be hatched from it. He judges the air. In this way the egg is held securely 
chiefly by the size, shape and adornment, in its appointed position. Among lacewing 
and perhaps, to some extent, by the flies ” and their allies, this natural cement 
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Stalked Eggs of the Lacewing Fly Capsules of Praying Insects 

The parent insect elevates each eas above the Mantids construct elaborate eaa-capsulea and 
around on a stiff thread of cement affix them to twiae 

servos a stran#je purpose, boinp drawn out but after each has climbed, like Jack, down 
by the parent insect to form a stiff thr(‘ad, a kind of beanstalk, their ardour cools, and 
or stalk, at one end of which tlie epg is they disperse quietly in search of their 
sup}K)rted. These arc often dotted proper prey. This prey, by the way, con- 

about a leaf or twijr — t>ne here, another sists of aphides or “ jyreenfly,'’ and there 
there. Sometimes, howt'ver, they are laid can be no question that lacewings benefit 
in groiqis, twi^nty or more in close proxi- mankind by checking the increase of these 
mity. In either ease the effect is curious, well-known pests. Touching the manner 
to say the least of it, in which the eggs are laid, however, it 

Men of science have racked their brains is perliaps best to admit frankly that 
to find a plausible theory to account for no really satisfactory explanation has yet 
tlu'se stalked eggs. One notion is that been offered. 

they are thus raised alxive mundane things Fortunately, science has no blushes, 
in order that they may l>e saved from the Otherwise, one might hesitate to mention 
attacks of egg-eaters and egg-jmrasites. It some of the most striking of all insects’ 
has also been suggested that the newly eggs, because they happen to be laid by 
hatched laeewing larvie cannot be trusted, certain little parasites (known popularly 
Tliey arc ferocious little beggars, and it is as “ bird lice ” or “ biting lice ”), which 
thought that they w^ould set to and eat live among the feathers of birds and the 
one another if they made their d^but in hairs of a few kinds of mammals. Each 
the ordinar\* way on terra firtna, or, per- kind of host ” creature has its own para- 
haps, one ought to say on ptofUa firma; site, and each kind of parasite lays eggs 
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A Puzzle to Scientists Hatched Out 

Nobody knows why the csnsry-shouldered Thorn Observe the holes in the sides of each eaa by 

moth places her eggs like a row of bricks which the larvae of the Buff -tip moth have escaped 

of a characteristic form, fixing them to This j)lan of packing the eggs into a stout 
the feathers or hairs as the case may be. protective envelojie is carried to great 
The manner in 'which a young insect lengths by some other insects, including 
escapes from the egg is interesting. In the familiar cockroach — often called the 
certain instances it gnaws its way out black-bcetle.” The female cockroach 
through the side of the shell ; or it may deposits her eggs in batches of sixteen at 
split the whole shell by contortions of its a time, each batch being packed in a 
body. mahogany-coloured receptacle, eight eggs 

Quite often the newly-hatched larva care- on each side, in two parallel rows. This 
fully eats up its egg-shell before turning valuable package is carried about by the 
to more inviting food — ^though this is by mother, attached to the end of her body, 
no means always the case. The eggs of until a safe hiding-place is discovered. 

“ walking-stick ” insects and their rda- Praying insects,” or mantids, con- 
tives are very much like seeds in appear- struct egg-capsules, which are even more 
ance. £ach is furnished with a kind of lid, elaborate, and fix them to some stationary 
which is pushed off by the inmate at the object, such as a stone or a twig. Briefly, 
time of hatching. It should be mentioned the eggs are laid several together in flask- 
that experts regard these eggs as compound shaped receptacles, and these are arranged 
structures. seed-like external part, one against the other in two overlapping 

including the lid, is not properly the egg- rows, the whole scries being enveloped in 
shell, but a kind of pod or capsule within a glutinous secretion which solidifies to 
which the egg and its shell are contained, form the capsule. Along the ridge of the 
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Insects’ Eggs 

lajtter may be seen a double row of small vcllous being» fully equipped for the battle 
Iioles or slits. These arc the openings of of life, and destined, by fortune’s favour, 
the egg-flasks, through which the young to reproduce all the attributes of its parents, 
mantids effect their escape after hatching. For we must not forget that the entire 
Mantids’ egg-capsules are often quite bulky potentiality of the perfect msect — ^its form, 
objects, 2 inches or more in length, and colour, capacities and habits — ^are bound 
each may shelter from 200 to 800 eggs. up in this tiny package, which we call the 



A Miracle of Packing 

A newly hatched *' Stick" insect. This insect has not fed since pushing off the "lid" and emerging 
from its shell, to which it is still attached by the claws of one leg 

Tli(‘ jiower of resistance jKJssessed by egg. How this miracle of packing is accom- 
iiisects’ eggs is very remarkable, csj>eci- plished is a mystery ; but the fact remains 
ally in relation to extreme cold. Many that, from the moment of hatching, the 
kinds may be frozen into a block of ice little stranger begins to grow and expand, 
without detriment to their vitality. But A baby walking-stick insect appt^ars to 
the most wonderful thing about the egg be many sizes too large for the egg-shell 
is its contents. At the apjwiiited season from which it has just eseapcnl, even before 
the shell breaks open and discloses a mar- it lias taken its first mouthful of food. 
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Humphreys Pump at Chingford 


Kicking a River Upstairs 

How the Lea is Lifted to Thirsty London 
By ERNEST BLIGH 


ALFRED the Great set the seal ujion 
his reputation as a military en- 
gineer, when, the Danes having 
driven their war galleons twenty miles 
up the Lea, he preventt*d their return by 
diverting the river from its bc*d ari<l run- 
ning it into siiallow, artifieial channels. 
It has remained for the engineers of the 
twentieth century to eclipse liis feat. Tlie 
old established New Cut, which ran the 
River Thames into the Limehouse and 
Blackw'all Docks, w*as but a variant of the 
Saxon monarch's achievement. To-day, 
instead of damming the river, we lift it 


iKKlily into the air, and, with its waters, 
store one of the largest reservoirs in the 
world. The performance, unique* in the 
annals of enginec'ring. is due entirely to 
an example of mecdiuiiieal wizardry — tlie 
Humphreys pump. 

The iKisition explains the need for the 
invention. Through Hedfordshire and II(*rt- 
fordshire and into Essex flows the Lea, and 
at C!hingford wc* eonstruet a mighty reser- 
voir of 400 jicres, or more than Hyde Park 
in area, W’ith a capacity of 8,000,000,000 
gallons. In normal tiin<*s, the Lea is a 
modest little river, but in periods of flood 
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Water Being Pumped into Chingford Reservoir 

Th«r« ar* 6v« oi thea* pumpa. Fouf of them can each kick upataira 40.fM)0,000 gallons of water a day ; the 6fth can raiae 20,000,000 gaUona In 

the same time 
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it is a raging torrent, hurrying away its 
precious waters to the Thames too rapidly 
for any ordinary methods to detain them. 
How were these invaluable floods to be 
captured? The Ham{dueys pump is the 
answer. It is the simplest invention in the 
world, yet the most marvellously effective. 
Imagine a motor-car engine and substitute 
water for piston, and you have the Hum- 
phreys pump. 

In the motor engine petrol gas is admitted 
into the cylinder, and, just as the piston 
has completed its up- 
Enflae stroke, so compressing the 
gas, a current of electricity 
causes a spark within the cylinder. The 
gas is instantly exploded, and expands enor^ 
mously. In so doing, it kicks down the 
piston, whose force is transmitted, by way 
of the connecting-rod, to the crank-shaft, 
thence through the fly-wheel and gear-box 
to the road-wheels. Your car may have one 
cylinder, or it may have four or six, but the 
process is the same in all. All the cylinders 
are coupled, of course, to the same crank- 
shaft, and each explosion of gas in a 
cylinder, kicking down a piston, gives you 
the power that carries you over the road 
at whatsoever pace you w'ill. 

Now, in the Humphreys pump, we have 
simply the cylinder, the gas and the spark, 
but no piston. Water from the river enters 
the bottom of the cylinder by rhythmical 
intakes. When the cylinder contains the 
due amount of fluid, coal-gas is admitted 
through a valve in the head of the chamber, 
an electric spark flashes from a sparking- 
plug on the opposite side of the cylinder- 
head, there is a hoarse, barking explosion, 
and instead of a piston, the water itself is 
kicked down. It is kicked down the 
cylinder, through a narrowish outlet at the 
bottom, and up a water tower 80 feet in 
height, built parallel to the cylinder. At 
the top of this tower there is an outlet 
admitting the water into the reservoir. 
Every explosion within the cylinder kicks 
twelve tons of Lea water upstairs, by way 


A Terrific 
Challeiige 


of the ascending tower, out into the colossal 
reservoir. 

There are five of these pumps. Four of 
them can each kick upstairs 40,000,000 
gallons a day ; the fifth, the little Benjamin 
of the group, can raise his 20,000,000 gallons 
in the same time. All are controlled by 
an electric circuit simple as the principle 
by which we light just as many electric 
bulbs in a room as we want. At a moment’s 
notice the whole five can be set to work, 
or four, or three, or two, or one. They 
can be stopped as quickly as they arc 
started. When all are at work, they can, 
in the course of a day, lift 180,000,000 
gallons out of the river into the reservoir. 
The whole plant will be needed only when 
the river is rushing its flood waters onward 
to the Thames. 

There is quite a romance in the story of 
the installation of these pumps. Mr. H. A. 
Humphreys, a London 
consulting engineer, be- 
came possessed of the 
brilliant idea of converting the internal 
combustion engine into a pump. He testc^d 
models, and, finally, got a 80 horse-power 
engine to work. Just at that time the Lon- 
don Water Board, beginning their mighty 
Chingford reservoir, cried to the world for 
something new in pumj^. Mr. Humphreys 
mentioned his, and after some deliberation, 
the Water Board agreed to take his inven- 
tion — on terms. Each pump must develop 
from 200 to 800 horse-power, on penalty of 
£20,000 and, the whole installation must not 
consume more than 1*1 lb. of coal per horse- 
power per hour. If the invention proved 
unsuccessful, he must forfeit £20,000 ; if 
the rate of coal consumption exceeded the 
limit mentioned, he must forfeit £1,000 for 
every tenth of a pound of coal in excess of 
the stipulated maximum. It was a terrific 
challenge, but Mr. Humphreys accepted it, 
gained the verdict, and at a bound attained 
world-wide fame and the prospect of a 
colossal fortune. 

It is a wonderful pump that he has 
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contrived, yet it is marvellous, now we 
know it, that no one thought of it before. 
It simply makes gas do that which steam, 
when first harnessed, was set to aecom- 
plish. Papin and Savery, the first men in 
the modem world to employ steam for 


an engine, actually brought steam into 
contact with the water which had to be 
raised, just as Mr. Humphreys brings the 
gas for explosion to the head of each 
12 tons (d water that has to be kicked 
upstairs. 


The Proteus or Olm 

A Dweller in the Gloomy Caves of Camiola, which is Normally Bom Blind 

By W. S. BERRIDGEg RZ.S. 


T O mention a living creature as being 
normally blind seems to suggest an 
absurdity, but nevertheless sueh an 
animal does exist, which is not only without 
eyes, but also lives entirely in the dark. 
It is known as the Proteus or Olm, and 
b(*longs to the Salamander tribe ; it has 
the curious characteristic of retaining its 
gills throughout life. 

The home of these animals is in the under- 
ground waters of the caves of the Alps, in 
the districts of Camiola, Dalmatia, and 
Carinthia. Owing to the inaccessibility 
of their habitat, it is only during times of 
flood, and the consequent rising of the 
w'aters, that their capture is rendered 
possible. 

The Proteus is of a snake-like build, and 
an adult si)ecinicn will attain to a length 
of about ten inches. Although, doubtless, 
at one time the ancestors of these creatures 
were possessed of normal eyes, the only 
vestiges of tliese oigans now remaining are 
two minute dark specks, one on cither side 
of the head. The fore and hind limbs are 
also rudimentary, and the digits so small 
and weak as to be entirely without the 
power of grasping. 

In colour the Proteus is almost white, 
with the exception of the gills, which are 
bright red ; but it is interesting to note 
that captive specimens that have been 


induced to live under the influence of a 
brighter light than they are normally 
accustomed to, change to a brownish tint. 
They are extremely sluggish in disposition, 
and were it not for the scientific interest 
attached to them, would not prove very in- 
teresting inmates of an aquarium, for they 
select the darkest comer of their tank, and 
remain there motionless for hours ; possibly 
their sedate habits add to their longevity — 
they have been known to live for as long 
as eight years in captivity. 

The food of the Proteus consists princi- 
pally of womis and the minute animal life 
usually fi:>und amidst water-plants. 

The first young ones that were ever 
hatched in captivity yrere recorded in the 
year 1886, when a single female laid over 
seventy-six eggs, w^hich successfully hatched 
out into tadpoles after a duration of three 
months. Although the young were of very 
similar appearance to the adults, yet their 
rudimentary eyes proved to be larger than 
those of the parents, and, furthermore, 
somewhat sensitive to light. This latter 
feature is of special interest in its bearing 
upon the supposition that the ancestral 
Proteus was a normally visioned creature, 
for it is in the young of animals that the 
ancestral characters are so often displayed, 
only to be lost, however, when maturity 
is reached. 
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Election Notices of the Year 79 A.D. 


The Buried City of Pompeii 
Removing a Death Mask Eighteen Centuries Old 


P ICK and shovel are writing to-day a 
story over eighteen centuries old, the 
story of one of the greatest tragedies 
in the world. Little by little, palaee by 
palace, mart by mart, corpse by corpse, 
the ancient city of Pompeii is adding 
chapter to chapter of her autobiography 
of anguish. Skilled excavators are re- 
leasing her from the burden under which 
with her dead she lies buried, beneath the 
vomit of a burning mountain, whieh in a 
twinkling converted her from the gayest, 
most licentious city in the world into one 
vast catacomb. The origin of the work is 
not new. The present generation has grown 
up in the knowledge of the digging dovrn 
to Pompeii, but of recent months dis- 
coveries have been made which have 
eclipsed all previous finds, and reveal 
dread Vesuvius as the master embalmer of 
the world. Vesuvius buried the city and 
its people, but first she wrapped the in- 


habitants in such a winding-sheet that 
every detail of their outline is pn^served, 
the very expression of agony they wore 
as they jiarted with their breath. The 
hound with his inassivi? silver collar lies, 
distorted, with jaws wide agajie, in the last 
death agony ; the climber still grips the 
bough of the tree he climbed ; children 
still clasp each other heart to heart ; slaves 
and owner lie welded together in a common 
matrix of lava ; the beautiful patrician 
wears the jewels for the rescue of which 
she tarried before fleeing — to death. But 
these arc not the greatest, tlic most in- 
credible of the new wonders, 

Pompeii, which iKJcamc a sort of Rome- 
on-Sea, was founded when Zedekiah ruled 
in Jerusalem, when Nebucluuinczzar was 
king of Babylon, six centuries bc'fore the 
Christian era. Rome itself was then only 
a straggling collection of tribal sc^ttlcments, 
established, a century and a half earlier, 
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by pioneers, who found fish abundant in 
tlie marshes, and life tolerable upon her 
seven hills. When Pompe^ii sank to ruin 
beneath her pall of incandescent lava she 
was a city of 800,000 souls ; Rome was 
mistress of the world, and had for six-score 
years been settled in Britain. The city was 
built at the southern base of Mount Vesu- 
vius, fourteen miles south-east of Naples, 
and bt^eame a vast treasure-house of art 
and luxury, the seaside resort of the 



A Naked Athlete 


1,834 yean ago this man eought to aave himself by climbing a 
tree. To-day his petrified limbs still cling to a branch of stone 


wealthy patricians of Rome, The arts of 
painter, sculptor, carver, and men skilled 
in the use of precious metals were lavished 
upon the city, and wc may yet find art 
treasures inestimable from the parts that 
remain buried. The last known copies, 
made from the originals, of the pictures 
of AtK'lles, the only man whom Alexander 
the Great w'ould allow to paint his por- 
trait, were at Pompeii. >\Tiat if one last 
surviving original should be found ! 

But with all her glories and riches and 
w*iekedness, Pompeii in a.d. 79 shared the 
fate of the Cities of the Plain. Vesuvius, 
at whose foot she had been challengingly 
placed, was seen suddenly to throw up a 


mighty sable cloud. The cloud was followed 
by a storm of burning dust, and the dust 
by boiling lava and an overwhelming torrent 
of red-hot stones. Over an area of fifty 
miles the sky was blotted out, and Pliny 
the younger, sheltering with his mother 
twenty miles away, was so laden with hot 
dust that he had repeatedly to rise and 
beat his garments lest the dust should 
bury him. 

The eruption was accompanied by tor- 
rential rains, by earthquakes 
and tidal waves, so that those 
who fled from the city to the 
sea found no escape, and those 
at sea who sought the land were 
left stranded upon the heaving 
shore from which the w'aters had 
receded. Within the city itself 
death claimed for its own all 
who could not flee, and pouring 
molten lava converted them into 
statues. For three days and 
three nights the blazing volcano 
flung its fiery hail upon the city, 
burying every living thing, every 
building and monument. For 
fifteen hundred years Pompeii 
w’as blotted, not only out of 
existence, but out of knowledge. 
Peasants ploughed over the thin 
soil that collected upon the moun- 
tain of ash and lava that concealed the 
forgotten city. The sudden emergence in 
1709 of Herculaneum, the sister city, five 
miles east of Naples, which with Stabiae 
and Pompeii, was buried in the same fatal 
hours, led the world to remember that 
there had been a Pompeii. Then, casually 
and at intervals, vandal hands groped in 
the bowels of the buried town. Not imtil 
a recent year w*as the work organised. 
We are now reaping the fruit of that 
systematised search, and the harvest is 
rich, though poignant. 

Many of the noble thoroughfares, with 
their amphitheatres, their forums, their 
palaces and cbUs, are exposed. We see the 
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art treasures that delighted them ; the 
manner in which they conducted their 
households and business. But not until the 
other month had we so full and startling a 
revelation as awaited the diggers in the 
great “ Street of Abundance."’ There they 
have brought to light a Roman public 
saloon bar, which needs but a barmaid for 
the immediate resumption of business, 
where it was suspended eighteen and a 
quarter centuries ago. Upon its walls of 
stucco arc notices of the elections that 


house partook is in the jars of bronze, glass 
and terra-cotta in use on the fatal night. 
A cauldron, hermetically sealed, with the 
eml)crs of the last fire beneath it, contains 
the water that was boiling for hot drinks 
and other purposes w^hen disaster came 
1,884 years ago. The entire premises were 
scaled over; the liquids in their air-tight 
vessels could not evaporate, and there they 
are to-day, to tell what the giddy youth of 
Pompeii drank while death was brewing 
for them in the colossal crucible frowning 



The Street of Abundance 


Recent excevatione have revealed beautiful mural painting* upon the 
walla of the **Park Lane*’ of Pompeii 


dowrn upon the doomed 
city. 

Relies more tragic and 
terrible have come to 
light on the threshold 
of a not distant palace. 
This w’as the palace of 
Obellius Firmus, a noble 
building. At the gates 
lie six figures, imperish- 
ably preserved in a 
matrix of lava. There 
lie Obellius himself and 
his wife, just where 
they w’ere struck dowm 
by the fiery visitation. 
The mother and father 
have crept close to- 
gether at the approach 
of death, to meet their 
doom hand in hand. 


stirred the public mind of Pompeii in the Beside them lie their tw’o children, clasped 
year 79. I'pon one of the walls remain in each other’s arms. Behind these four 
fresh and vivid the inscriptions favouring are those of tw’o other persons, conflden- 
this candidature or that. One of these, tial slaves, it is thought, slaves ennobled 
translated, reads : “ Asellinas and Smyrine and emancipated by their last act of 
say, ‘ Vote for Fuscus as your alderman." fidelity. There they all lie, w'here they 
Hard by is the “ bar,’" with its w^hite-tiled have lain eighteen centuries, perfectly em- 
counter, on which stands the barman’s balmed by the art of the volcano ; and 
till, a small square box of bone, containing there they wrill lie, for they are not to be 
the very coins he had taken — coins of gold moved, but to remain, a mute, frightful 
and silver, and counters of ivory, placed memorial of the death tliat came on molten 
there in payment by the last customers wings. Near here they have found the 
ever known in that wineshop of the living naked athlete, who, seeking to avoid the 
Pompeii. But, more marvellous still, the blazing torrent of lava in the streets, sought 
very wdne of which the customers of the sanctuary in a tree. The bough, perished 
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by the heat, broke in his grasp and 
he fell with it, and holds it still with 
hands and knees, to tell the storj- of his 
vain endeavour to escape the hideous in- 
evitable. 

And, again, within hail is found one of 
the patrician beauties of the city. Her 


as Embalmer 

lava, with two villajycs oversproadin" the 
surface, has yielded us priceless sculptures 
— the statues of vKschines, A^rij>pina, the 
Sleeping Faun, the Six Actresses, Mercury, 
the group of the Satyr and the Goat, the 
busts of Plato, Scipius Africanus, Augustus, 
Demosthenes, and Seneca, among others. 




PhtHo: C. Abtniatar 

The White-tiled in a Roman Wineshop 

After nearly 2,000 years the wine which the giddy youth of Pompeii loved to drink still stands in 
the vessels which Vesuvius hermetically sealed 

beauty is gone, but her fair form remains, but nothing so appealingly, poignantly 
wonderfully outlined. And her spirit, if it human as thtrse new relics of the last days 
revisits its ancient haunts, must find solace of Porn})cii. These late discoveries have 
in the fact that she still wears her jewels, kindled anew the ardour of the excavators, 
the jewels which she went back to seek and every day some fresh appeal to the 
and so bought with her life. The petrified imagination comes to light. The buried 
Ventis wears them all still — bracelets, neck- city is almost the biggest prize-packet in 
"hccs, chatelaines. Among the jewels are the world to-day, and no one can say what 
two clusters, each containing twenty-one treasure of art or history may yet be 
pearls of high intrinsic and archeological found as the work progresses, and the fatal 
value. Herculaneum, which lies deeper, winding-sheet woven by Vesuvius is with- 
from 40 ft. to 100 ft. deep in the ash and drawn. 
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Coral Islands 

The Stoiy of Their Builders— Coral Polyps — the First of Architects 
By N. F. WATSON 


I F it be more laudable, as Swift held, to 
make two blades of grass grow where 
only one grew before than to win the 
highest success in statecraft, what prize 
shall be allotted the one who makes the 
ground on which the two blades grow ? 

The coral polyp hardly comes into the 
scheme of human awards, so we can but 
thipk our acknowledgments. In the 
realms of Madrepore they require but 
simple favours, and such as arc beyond the 
wit of man to bestow — clear sea- 
water and sunshine. The rest 
of the story lies with them. It 
is told in terms of homes for 
man created on the deep. It 
begins with the labour of a soft, 
gelatinous, anemone-like animal, 
and ends in reefs like mountain 
ranges and islands fair as poets’ 
dreams, crowned with palms and 
tropical verdure, gemmed with 
birds of every hue, washed by 
azure seas, in which sport th** 
strangest of all fish whose story 
is rerarded in the amazing chap- 
ters of adaptation to environ- 
ment. 

We marvel at the precision and 
exactitude with which the bee 
fashions her cell of wax. but 
these soft-bodied zoophytes make 
their cells of adamant, fetter the 
turbulent ocean with rocky for- 
tresses built for all time, cast up 
their ramparts in the sea to 
shatter the mightiest sea-going 
giant formed by man’s hands, 
or, in the altemative, guard his 
diores with a breakwater un- 


matched for perfection of workmanship 
and durability. 

The coral polyp, one of the master- 
builders of the world, may be likened to a 
sea-anemone, inferior in muscular oiganism, 
but immeasurably su{)erior in defensive 
organisation. Its sehentc of life was |)er- 
fccted far back in gi'ological time. It 
became a family divided into many branches, 
each of which has developed along well- 
defined lines, but all distinguishtKl by one 



^ '* TAff Stient^c ^tmeruMu " 


Coral-eating ChMcKlonB 

This r«alistic picture of a coral grove and ita denUena waa 
drawn by the under-wafer artiat, Mr. Z. H. Pritchard 
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comnion wondcT — the secretion of a lime 
deposit. In some this deposit liecomes a 
coat of calcareous armour for the individual* 
in others there has grown up a communal 
grouping of animals sharing and building 
the same flower-rescmibling mineral city ; 
in the most famous fargily of all, the limy 
deposit has been used to raise one titan 


aggregation of homes, all imitcd and com- 
municating, raised, stratum upon stratum, 
vertically and laterally, until reefs, atolls 
and islands result. 

Every atom of coral in the world is simply 
the skeletal covering of what once w'as an 
animal which hated and hungered, loved 
and wooed, laboured and perished. 



(Mmnor ^ - /'M S c ttmif/U Atmrtaut ' 

Coral PormatioDS in the South Seas 


This skstch, mads undsr watsr by Mr. Z H. Pritchard, exhibits ths stony 
monuments of innumsrabis lithotypss of byaone sfss, which by slow dscrsss 
havs grown tall snough to raise thsir aummits above ths watsr 


It took more 
than one genera- 
tion and much 
acrimonious contro- 
versy to convince 
the great ones of 
the learned earth 
that this is so. 
That which we now 
know to be the 
coral polyp they 
declared to be a 
true sea flower. 
The theory was 
“ proved ” by one 
of the greatest of 
French savants, 
who, securing a por- 
tion of coral, im- 
mersed it in a bowl 
of sea-water, and 
saw the bud-like 
protuberances, with 
which its surface 
was covered, open 
into what he took 
to be eight-petalled 
flowers, formed of 
elegant white and 
star - shaped corol - 
las, outlined upon 
the reddish bark of 
the stems. The 
joyful note in which 
he communicated 
his supposed dis- 
covery to the 
French Academy of 
Sciences is still pre- 
served, to correct 
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the hasty judgments of the half-informed ; but hardened at once unon contact with 
“I send you some branches of coral, the air. To this day Italian coral fishers 
covered with white flowers,” he wrote, hold the belief that corals are by nature 
“This discovery has made me pass for soft, but jx-trify into stone from fright 
almost a sorcerer in the eountrj* ; no when touched by the net. This inatehes 
person, not even the fishermen, having seen the inconsequence of that gardener on a 
anything similar.” The savants of Europe large estate, who. when asked why there 



Photo, L'Hder-wwnt Q> LHdtrtvooA 

A Goral Quarry in Bermuda 

JEon upon won rauit have pasted since the little flower-like animals perished whose skeletal coverin^Si 
now raised hi^h above the water, provide the material for the building of men’s homes 


were convinced, and the unfortunate litho- 
types lost their identity ; they became 
officially and scientifically “ flowers,” 
although in the seclusion of coralline 
private life they kept up the pretence 
of being animals. 

The fact that the flowers ” were hard 
as rock was accounted for by a fisherman^s 
tale. The flowers, it was declared, were 
as soft as other vegetable organisations so 
long as they remained beneath the water. 


w'crc no mushrooms, gravely replied : “ Well, 
they were doing very nicely till a great rat 
came, and that terrified them.” 

Had our scientist kept his coral alive a 
little longer he might have seen strange 
things come to pass. He might have seen 
the “ flowers ” give birth to free-swimming, 
wormlike forms which sow their wild oats, 
so to speak, with the reckless temerity of 
the far-roving junior oyster, before coming 
to anchor upon a practicable rock, there 
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to change shape, sacrifice length to breadth, their heads above the others, as it were, 
bud forth calcareous spicules, and finally that carry into effect the mandate to be 
take on the true coralline mail. fruitful and multiply. These raise their 

Coral zoo})hytes have several methods of heads above their stony casing, and from 
reproducing their kind. There arc male the fleshy body appears a series of buds. 
poly[)i, female jiolypi, and polypi which Each bud develops, if the conditions be 
combine both sexes. Some reproduce by favourable, and in turn puts forth other 
budding, some by the production of eggs, buds. Each bud is a potential polyp, 
which issue from the mouth ; while in some which, without leaving home, will carry on 



/'AdA* by frrmusiou G«vertirmmt 

Outer Barrier Reef of Australia 
Throuah the clear watar the lubmeraed Beche-de-mer can be plainly seen. 


the young leave the eggs before quitting the labour of the colony, secreting lime 
the parent body. The great reef-builders and extending the vast coral world of 
do not produce eggs. Not all of them rc- which it forms a part, 
produce by any method. It would be ini- Polypi, innumerable as the stars of the 
possible for the whole of them to do so. Milky Way, constitute the colony which 
Only those favourably situated for the builds an island or a reef. Life and death 
continuance of the sjieeies undertake the arc continually in concutrent progress, 
duty. Polypi are crowded upon jKilypi, A coral reef which rises from the floor of the 
myriad upon myriad, but every polyp of ocean is, for the most part, the stony monu- 
reef or island has its individual limy stem ment of innumerable lithotypes of other 
and home, and it is those which are most ages. It mounts on stepping stones of 
fortunately placed in point of position for dead polypi. The soft body of the polyp 
the reception of food, those which can get perishes ; its calcareous skeleton remains 
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Bleached Coral frpni the Great Barrier Reef 

Australia is faced on the north-east by a coral reef extending over 1,250 miles. There are 3,000 miles of reef lying to the west of the Fiji Islands 
“* • *- • onn in thickness. Countless billions of billions of industrious builders must have perished to 
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a foundation for succeeding zoophytes to 
build upon, and only the uppermost and 
outermost layers remain to carry on the 
work. When the open air is reached, life 
must be sought in other directions — laterally 
— from the sides of island or reef. For the 
polyp is a water-breathing animal, which 
drowns in air. Its food is in the sea, in 
minute algaj and microscopic organisms, 
which, by a magic metabolism, it converts 
into material for splendid halls that might 
fitly house old Neptune. 

History of the earth is written in some 
of our coral reefs 
and islands. Dar- 
win, who made few 
miscalculations, be- 
lieved that coral 
structures are raised 
uj>on drowned vol- 
canoes and sunken 
mountains. Their 
annular shape sug- 
gested extinct cra- 
tcTs ; the marvel- 
lous profusion of 
coral islands in the 
Pacific implied to 
his mind a general 
sinkage of the floor of that ocean. Later 
investigations to some extent support, his 
theory, but not entirely. Some of the 
lagoons formed by the coral builders are 
far too vast to have bc^n craters ; some 
of the reefs are too mighty to crown moun- 
tains. Australia is faced on the north-east 
by a coral reef extending over 1,250 miles ; 
8,000 miles of reef lie to the west of the 
Fiji islands. 

It is now ascertained that the living 
{portions of coral structures do not extend, 
under ordinary conditions, to more than 
about 120 feet below the surface of the 
water, though one authority finds that 
w'hcre the submarine slope is moderate, the 
water clear, and breakers of no great size, 
reef corals may be traced to a depth of 
from 800 to 850 feet. Nevertheless, there 


are reefs 900 feet thick in solid coral. How 
are the conflicting evidences to be recon- 
ciled ? 

The polyp must begin at a slight distance 
bt‘low the surface. A few polypi become 
many polypi, ail secreting their calcareous 
dejiosit and forming solid rock. As they 
build, the floor of the ocean slowly sinks. 
The floor goes down as the coral structure 
increases in height. During the process 
the sinkage is practically balanced by the 
uplifting of the dwellings of the zoophytes 
in successive ages. That would give us our 

reef of 900 feet in 
thickness. 

But great depth 
is also secured in 
another way. In 
these steaming 
tropical waters ani- 
mal life teems in 
unnumbered multi- 
tudes. Millions of 
little animals in 
calcareous shells 
are dying as others 
come into exist- 
ence. The shells of 
the dead sink to 
the bottom, and gradually build up the bed 
of the ocean, build up as they built up 
when mountain ranges and the foundations 
of continents were being fashioned, from 
precisely the same materials, in ages too 
remote for calculation in terms of years. 
And on these foundations in the sea the 
polyp settles and colonises. Hence, the 
existence of coral reef or island does not of 
necessity in every instance imply a serious 
sinkage of ocean bed, the submersion of a 
mountain, or the droii^ming of a volcano. 

The shape of atoll and island, of barrier 
reef and fringe reef is determined by natural 
causes, too many and too complicated to be 
considered in detail in a short article. 
These obscure little artisans, compared with 
whose operations the building of the Pyra- 
mids and the walls of Babylon was as child's 



The Living Polyps of Red Coral 

{AfUr LacoMf DuihUrs) 
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A Paradise of Beauty Beneath the Sea 

Only the diver can glean an idea (A the wfiiiderlul gardeiih ol the sea. where many strange lish 
forms vie with the coral jrolypi and bright-hued anemotte in brilliant (»>lor;ition 
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play, have a definite scheme of life and work. 
Those succeed best which have access to 
the largest supplies of fresh food-charged 
water. Therefore those flourish which arc 
on the outward side of the lagoon. Those 
upon the inner side, receiving smaller 
currents wth scantier food supply, become 
weakly and die, so that building ceases 
upon the inner ring, and proceeds only on 
the outw*ard. Tides, the eroding action of 
sea-water, and other causes, keep open the 
channels between the reefs and the main- 
land, and furnish those ojKjnings through 
which ships pass from peril to incomparable 
anchorage. 

But of what avail 
to man is a coral 
structure built only 
beneath the sea ? 

The coral cliffs 
climb upwards. A 
slow upheaval of 
land may and docs 
thrust some of them 
above the surface of 
the water — in one 
instance the summit 
of a reef of coral 
has been forced, in 
this manner, three 

hundred feet into the air. But th(Tc is 
a steadier, less violent method by which 
the work of the unseen benefactor of man 
comes into notice. The wash and battering 
of the waves disintegrate the masses of 
coral, crack and fissure them, rip them from 
the mass, grind and powder them, throw 
them with giant force above the lower-lying 
strata. The detritus of successive erosions 
and grindings forms a sandy compost w^hich 
washes into the interstices in the reef, and, 
solidifying, binds in place the masses which 
the sea has cast up. Slowly the height of 
the reef or atoll is increased, until presently 
dry land appears above the surface. 

Thus the piling of rock upon rock con- 
tinues, until at last the sea can no longer 
scale the monument which it has itself 
16 * 


erected. The process of erosion continues 
so that the limy surface is ground into soil. 
Birds, weary with flight, alight ujK>n the 
island and deixisit seeds ; other seeds are 
wind-borne, wave-carried ; trees, uprooted 
by tropical tornadoes, come ashore upon 
propitious waves ; a e<K*o-mit from a distant 
island comes trundling to land. A garden 
not made with hands thus grows into being. 
Birds come to rest and to nest in the 
branches of the trees which spring up; 
lizards and other reptiles, with perhaps a 
mammal or so, arrive uiKin the flotsam 
and jetsam of successive storms, and at 
last comes man 
Iiinisclf in his little 
canoe, to build him 
a hut in this ocean 
Kden, and call him- 
s(‘lf lord of all. 
Such, ill brief, is the 
story which has been 
witnessed a thou- 
sand times, a story 
which adorns and 
crowns the life-toil 
of these unmight y 
workers of miracle's 
in the deep. 

With every pros- 
pect pleasing, a coral polyp would hardly 
declare that man alone is vile. He has 
a distinct grievance against certain ab- 
normal types of fish which his liabita- 
tion has called into being. The coral 
islands have their own peculiar tyiies 
of marine life, f^ish of the most extra- 
ordinary character frc<]ucnt their sapphire 
waters. There we find the wonderful archer 
fish, which shoots its insect game with a 
jet of water, a course to wdiich no jiolyp 
can object, w'hatevcr may be the emotions 
of the victim. But of the parrot-fishes an 
entirely different story might be told. These 
browse upon the polypi as a sheep browses 
upon herbage, nipping them off as they 
raise themselves from their sheaths, with- 
out a thought for the importance of coral 
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A Piece of Coral Limestone 

Cut and poliihed, and placed under the micro- 
scope. Observe the corals in section 
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animals in the scheme of things. The battle sides these plagues to peace-loving zoo- 
between these two forms of life must be of ph>^es, the latter are vexed by a variety 
long standing. For the polyp has a sting of marine worms and borers which tunnel 
in its tentacles, a sting hateful to the fish the coral and invade their labyrinthine re- 



A Living Single Coral from the Pacific Ocean 

The coral polyp, one of the maeter-buildere of the world, may be likened to a tea-anemone, inferior 
in muacular oraaniam, but immensely superior in defensive organisation 


of sensitive snout. But the parrot-fishes cesses, w^hilc crustaceans of many kinds 
have developed a horny “ beak ” U{x>n batten also upon the animal flowerets, 
whieh the polyp launehes its sting in vain. Life in the vicinity of the coral islands is 
And there are various Diodons, Cha^todons, expressed in marvellous colourings and the 
and file-fishes which prey upon the corals, most bizarre of outlines; beauty, wonder, 
each marvellously adapted in dental equip- and strangeness characterise the surround- 
ment for munching their limy prey. Be- ings of the master builders of the deep. 
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One of Britain*8 Wonderful Submarines 


Our Mastery of the Depths 

The Wonders of the Submarine 
By G. HORACE DAVIS 


J UST a fine line of foam and a small 
tube, less than six inches in diameter, 
whose proprress is the cause of the dis- 
turbed water, and that is all wc can sec* 
of the modem submarine when out on 
business. It can be truthfully said that 
these under-water fipfhtcrs are one of the 
modern wonders of the world. 

In the year 1918 Great Britain had 
<?ighty-fivc submarines, built or building, 
exclusive of those lost or removed from the 
s&rxicc as obsolete. From the 150 tons of 
the original Holland boat, built in 1901, 
to the 1918 type of the “ E ” class of 900 
tons displacement was a jump indeed. As 
the submarine has leaped upwards more 
than six times her original dimensions in a 
dozen years, and as in every succeeding 


class the size and powc^r grows apace, and 
man’s command of the* depths becomes 
increasingly pronounced, it is almost safe 
to prediert that in the ncrar future the 
under-water lighting ship will replace the 
destroyer, and may, in y( ars ahead, even 
become the mainstay of our fleet. 

In speed and endurance, above and below 
the surface, there is the same wonderful 
advance. Twin-screws have replaced the 
single propeller of the earlier boats. Engines 
formerly burned the highly explosive gaso- 
line ; to-day a heavier and less volatile oil 
is used. V^creas the first boat was only 
able to cruise for 450 miles at nine knots 
speed, the present craft can make a trip 
of 4,000 miles. 

The number of men carried has jumped 
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from a dozen to over thirty, and the hitting 
power from a single torpedo tube to the 
four and six tubes mounted in the 1918 
type, which, in addition, carric s one or more 
quick-hring guns on disappearing mountings. 



Making Ready to Go Out 

AU tht platlnc is covarad with the raculation 
gray paint 


To better understand the wonders of the 
submarine it is as well to come aboard one, 
in peace time, as she lies alongside Fort 
Blockhouse, the home of the Portsmouth 
Division, and accompany her to sea. 
Observe, as you step along the gang- 
plank and reach her narrow deck, the 
robustness of her proportions. 

Her crew, clad in thick w^oollen “ sweaters,’* 
regulation blue trousers, and heavy sea- 
boots, arc busy making ready to “ go out.” 
All the plating is covered with the regula- 
tion grey, and only her brass navigating 
fittings on her little bridge reflect the gleams 
of the sun. She is now in surface trim, so 
that her decks arc well above the little waves. 
The torpedo hatch is shut, secured, and 
made watertight, her crew arc aboard and 
at their stations; so, easting off from the 
pier of the Fort, she slowly “ oils ” out of 
the harbour down the deep channel past 
Southsea, and away towards the open sea. 
Now she finds the tide race, and the w'ater 
begins to wash her under plating. Still 
proceeding, with her skipper on the bridge 
and the coxswain at the wheel, she steals 
away into the hurrying traffic of the Channel. 

Go below, down a naked steel ladder, 
and find yourself in the steel maze of in- 
tricate mechanism that fills a submarine 
from end to end. It is a little steel-walled 
pen in which the thirty men w'ho form the 
crew live in close companionship, officers 
and men drawm nearer together than in 
any other unit of our Navj\ There is no 
room for comfort, and the space spared to 
the crew is grudgingly given ; the officers* 
table folds away ; the few electric cooking 
utensils pack in the smallest possible space, 
and there is no privacy for any man, no 
matter what his rating. Electric lamps, 
where required, illuminate the vessel, though 
the summer sun outside the thin plating of 
the hull is bathing the world around in light. 

On every side are ranged big copper 
mains, each with its duty to perform. 
Forw^ard are the great compressed-air 
cylinders, and neatly arranged in the bows^ 
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Aeroplane versus Submarine 

{JDrawn by Norman Wilkwon) 

The tliadowy at of a treat bird’s wings upon the water, is cast by a bom b-di opping aeroplane, the 
commander of which has espied the loom of a submarine beneath the waves 
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Ready for 
Bualneaa 


amidships and aft, hang the Hall-Rees 
life-saving dresses. The latter are the life- 
boats of these under-water fighters; they 
consist simply of very light diving suits, 
which can be donned by the crew in a few 
minutes should the submarine dive too 
deep or meet with some other mishap 
that suddenly threatens the men with a 
watery doom. 

The submarine thunders ahead through 
the seas, clothing herself in a mantle of 
foaming water, until she 
reaches her rendezvous; 
then things begin to as- 
sume another phase, and the boat prepares 
to leave the world of fresh air for her place 
beneath the waves. All her movable gear — 
the wheel, the ventilation cowls, the com- 
pass, etc. — ^arc removed and lowered inside 
the hull. The rails are turned down in 
one movement flush with the deck ; the 
main ballast tanks are partly blown with 
compressed air, and the boat is sunk lower 
in the water until her decks are awash, 
and her conning-tower alone projects. 
The one hatch, hardly large enough to 
admit the body of a single man, alone 
remains open to the fresh sea air. She is 
now ready for business, and with her oil 
engines still thundering in conversation- 
preventing din, she makes away to w'here 
she hopes to meet her prey. 

At last all come inside, the hatch is 
closed, the periscopes arc pushed up to 
their full height, and the submarine pre- 
pares to dive. 

The silence seems strange after the noise 
of the surface engines, as, with but a gentle 
hum, the electric motors which push her 
ahead below the seas take up their toil. 

Only the legs of the lieutenant-commander 
can be seen ; his head and body are hidden 
in the conning-tower. Behind and below 
him is the second-in-command, ready to 
receive the captain's orders and pass ^em 
on to the men concerned ; the coxswain, 
clean shaven, sharp featured, and alert, is 
at the wheel controlling the horizontal 


rudders that work the vessel in her trips 
below — ^the vertical rudders, guided by the 
second coxswain, steer her to port and 
starboard. The leading torpedo-man is 
at the switchboard to attend to all the 
electrical devices that man has chained 
to his will to work this devil-ship ; the 
torpedo-men are at the fully charged 
torpedo tubes. The engine staff, having 
seen that water and oil are shut off, arc at 
the Kingston valves, vents and “ blows ’* 
(or blow-off valves) of the main ballast. 

Over all remains silence, broken alone by 
the hum of the motors. Everyone stands 
waiting, blind to the world without, waiting 
for the command of the one man who 
can see. 

“ Dive to fifteen feet.” The order is 
quick and concise. In the next moment 
the bow has canted down ever so little, 
and the boat has like a shadow left the 
world of air. Guided by the steady hand of 
the first coxswain she has gone down 15 feet, 
keeping the periscopes a foot above the 
sea. In the far distance a big single ship, 
grey and sinister from truck to keel, is 
pitching a billowy mass of black haze from 
her two great funnels into the sky; hep 
great 18-5 guns bristle from her upper 
works ; in her arc 900 men w'ho, if it w’ere 
real war, the submarine ivould doom. 

“Torpedo stations — ^makc ready,” comes 
the crisp order from above; the firing 
reservoirs of the tubes 
are charged instantly by 
compressed air ; the caps 
covering the outside end of the tubes are 
raised by the “ No. 2 ” of each tube, and 
w*ater floods each chamber until, by spurting 
from a vent inside the boat, it tells the 
torpedo-men that all is clear for firing. 

“ Sixty feet ! ” from the captain, and 
from the coxswain a turn of the wheel 
sends us right dowm below our world into 
the watery depths. Cut off now from our 
kind, we blindly drive ahead, simply 
guided by the trained intelligence of the 
captain, whose eye is glued to the clock 
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before him. Before we dived the captain Tlic orders conic quicker tlian ever, the 
took the bearings of his mighty foe, and, men at the forward starlioard tube are 
knowing our speed to an inch, he can ready. “ No. 1 ” (the senior torpcdo-nion 
calculate how far wc are from our objective, at the tube) has jumped round to bang 
I Already, in a deep-throated answer, the down the firing bell in ease the electric 
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The Interior of the Norwegian Submersible ‘‘Robben” 

The interior of such a veBtel ii a steel maxc of intricate mechanism that fills it from end to end 

coxswain has repeated “ Sixty feet, sir,” circuit fail.s. The commander’s fin^rer 
and keeps her moving ahead until once crooks round one of the pistol triggers 
more comes an order from the conning- tower, before him, very carefully he is taking 
“ Fifteen feet — starboard tube stand by.’* accurate bearings, and, lastly, comes the 
Once more our periscopes pop above the single sharp command, “ Fire.” At the 
surface, and there, 1,000 yards away, is the same moment he pulls the trigger, there is 
great steel hull of the battleship, 600 feet a heavy thud heard inside, a momentary 
of tai^et, smashing through the seas. alteration in the boat’s trim, immediately 
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corrected by the ever alert coxswain, and 
at that same moment, at the rate of forty 
inik's an hour, a torpedo, that in actual 
war would have over 
200 lbs. of explosive 
in her war head, has 
pieked up its depth 
and is careering away 
on its course accurate- 
ly to its adjustment. 

All the men stand 
still at their posts ; not 
a word is spoken, there 
is no outward show of 
any excitement ; it is 
but a part of the day’s 
work, yet not one ol* 
them know but what 
there may be some 
miscalculation, some 
quick alteration in the 
battleship’s course, 
and then, before they 
could think or act, a 
ram bow with 19,000 
tons of steel behind it 
would be smashing 
them to oblivion. The 
officers’ eyes arc still 
glued to their peris- 
copes, for “Dicky 
No. 2 ” (to use the 
crew’s slang name for 
their second officer) is 
using the second peris- 
cope, and below the 
“ blind ’’ crew wait. 

Suddenly something 
against the hull, just 
aft the big second 
funnel of the battle- 
ship, bursts into a 
flutter of M’hite flame 
and pitches up a bil- 
low of smoke. Well enough those watch- 
ing eyes know that it is the Holmes light, 
carried in the nose of the torpedo in place 
of explosive. There is an ejaculation from 


above, “ Good shot — ^Right on her engine* 
room.” Tlie No. 1 of the bow starboard 
tube winks solemnly at No. 2. Across the 
water comes a blare 
of bugles and a rustle 
of movement, a big 
part of those 900 men 
who are w'orking tw’o 
million pounds’ worth 
of the nation’s money 
should by now, if it 
were the “real thing,” 
be nearer death than 
they were five minutes 
ago. Meanwhile, quite 
unconcerned, w'e come 
up, and claim our 
prize. She launches a 
boat to capture the 
valuable torpedo, and 
w'e take her name. 

Everything is easy, 
everything is brought 
to the acme of per- 
fection. There is no 
bustle. The control of 
man over the depths 
has been achieved. 
Wc dive, and if neces- 
sary can stay below 
for twenty-four hours, 
and speed along un- 
seen and undisturbed, 
cut off by another 
element than our own, 
surrounded by a 
strange tinny world. 
For what great pur- 
pose have we striven 
in finally conquering 
these realms below^ the 
waves? Simply to 
perfect another device 
w*herewdth we can kill, 
and by killing keep inviolate our shores. 

These mighty atoms of submarines that 
belong to us are handled by the finest 
trained men in the world. 



Pkatp: Stfpfiem CriM 

Submarine D1 


Showina tht wireUts telea^aph matt which 
kaept the aubmarine in touch with ita 
parent fleet 
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Plant Vivisection 

Some RemarkaUe Experiments whidi Suggest that Plants Feel Pain 

By S. LEONARD BASTIN 

Author of “ Wonders of Plant Life ** 


T here is no longer any doubt that 
plants can feel. It is not ptrhaps 
quite safe to say that they have 
nerves, yet the process i)y which sensations 
are conveyed about the plant is a good 
deal like that to be observed in animals. 
In both kingdoms the life basis— called 
protoplasm — appears to be the same, and 
whether in plant or animal it is this mat* 
ter which is capable of receiving sensations. 
Running throughout the body of the animal 
is a highly specialist^d form of protoplasm 
— the nervous system. Living threads of 
the same vital matter, in a modified state, 
connect all parts of the typical plant. 

In a general way the sensations of plants 
may not seem to be very strik- 
ing. Leaves lean towards the 
light ; they feel the stimulating 
rays, but the movement is com- 
paratively slow. There are, how- 
ever, certain plants which show 
signs of much more definite feel- 
ing. Of these, few are more re- 
markable than the Sensitive 
Plant (Mimosa pudica ) — a species 
which seems to be “ a bundle of 
nerves.” This plant, which is 
now found in most of the warmer 
countries of the world, is most 
singular in its behaviour. At 
the approach of a man, or any 
heav>^-footed animal, the foliage 
of the Sensitive Plant at once 
alters its position. The leaflets 
close together, and the stalks 
drop with a sudden jerk. Even 
a fly settling on the leaf i^ill 


cause a viTy dc^cided movement. Of w'hat 
service tluse sudden changes of }K)sition 
may be is not definitely known, although 
it has been suggested that they are of use 
in frightening away animals which come to 
lirowse on the foliage. At night the Sen- 
sitive Plant closes its leaves, huddling 
them together as if it felt the cold chills 
of the hours of darkness. 

Some very remarkable experiments have 
been carried out with the Sensitive Plant. 
Some of th(*sc almost suggest that the plant 
is capable of feeling pain. It has been 
indicated that anything in the way of a 
shock wdll induce the leaf of the Sensitive 
Plant to close U|). If a leaf is smartly 
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Before an Operation 

A Smisitiva Plant imdar a aUaa Bcreen absorbing chlorolornt 
from a taturatad pad 
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tapped it will instantly show signs of feeling it is very remarkable that there is nothing 
the blow, and the effect may be conveyed, which affects the Sensitive Plant so rapidly 
by the agency of the protoplasm, of course, as anything which in an animal would 
to some of the surrounding foliage. Now cause pain. A very interesting test is that 



in which a lighted match is 
held for a moment under one 
of the leaves. Although the 
leaf be not scorched in any way 
the hot air causes it to shrink 
as if it had been hurt. Very 
much the same effect is evi- 
denced when a tiny portion of 
the foliage is cut away; the 
plant behaves as would a 
wounded animal in similar cir- 
cumstances. Strong electric 
shocks will also affect the 
Sensitive Plant acutely. 

Now it is a very singular 
thing that the sensations of 
plants are subject to much the 
same influences as arc the 
nerves of animals. The Sensi- 
tive Plant may be over stimu- 
lated if the shocks are long 
continued. If tlie electric 
shocks are maintained over a 
long period, or the shaking of 
the plant is persisted in, the 
vital matter seems to become 
stunned and “tired.” It is 
only after the plant has had 
a rest that it is able to re- 
spond in its usual manner to 
shock. In another w*ay the 
Sensitive Plant strongly re- 
sembles an animal, in that it 
is greatly affected when sub- 
mitted to the fumes of an 
anaesthetic. The administra- 
tion of chloroform to this plant 
is a singular experiment. The 
plant is placed under a glass 
shade in such a way that the 
air is entirely exduded. A 
piece of cotton-wool is next 
saturated with chloroform, and 
this is then put under the 
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Before an Electric Shock 

A Sensitive PUnt in good condition with an 
electric wire attached 

shade with the specimen. After about an 
hour the foliage of the Sensitive Plant begins 
to droop, the leaflets close and the stalks 
fall down. Evidently the plant is drugged. 
In this state it gives no sign of being able 
to feel any shocks. There is no response 
to an electric current, whilst even the appli- 
cation of a lighted match will not in any 
way cause the plant to shrink. It is, in 
fact, completely under the spell of the 
anaesthetic, the same drug wliich renders 
animads quite unconscious of any pain. 

In some ways even more singular than 
the Sensitive Plant is the Telegraph Plant 
{Desmodium gyrans), a species coming from 
India. The leaves of this plant are divided 
into three parts, a large central process 
and two smaller ones. Perhaps the latter 
are the most strange pieces of vegetation 
in the world. Without any very apparent 
stimulus they are always on the move, 
their tips describing a rough elliptical 
course. The movement is of a strange 
jerking nature, and has not inaptly been 


compared to that of the second hand of a 
watch. Tlic rapidity of the movement 
depends a good deni iqx>n the state of the 
atmosphere, and is quicker when the con- 
ditions arc very warm. Under the influ- 
ence of sunshine the jerks proewd at a very 
rapid rate, as many as sixty having been 
coimtt'd in a minute. In addition the large 
central leaflet keeps up a continuous move- 
ment, though this is very mucii slower. 
The actual course it takes seems to be an 
inclination first to the right and then to the 
left. As may be imagined a large example 
of the Telegraph Plant is most singular in 
appearance,. In every part the foliage 
seems to be twitching, so that the leaflets 
arc not in the same {josition for two s(»conds 
together. Wlien night eoines on the 
plant undergoes a marked change. It is 
extremely sensitive to cold, and (probably 
under the influence of the failiTig light) the 
foliage is huddled together to prevent loss 
of heat. In a few minute's it is dillicult 
to believe that it is the same plant. 
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After an Electric Shock 
When shocks bsvs bssn msimslnsd ovsr a Iona 
psriod ths plant is stunnsd 
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Wireless Apparatus Fixed to a Luxurious Two-Seater 


Touring by Air 

Simpler than Motoring— The Rest>cnre of the Future 
By CLAUDE GRAHAME-WHITE 

T he real delights of aeroplaning are pilot need not fall crashing to the earth, 
even now unrealised, for the reason The engine, of course, is necessary for 
that there is a mountain of pre- sustained flight; but even when robbed 
judicc still to be removed. Accidents to of its thrust the aeroplane is perfectly 
airmen are sufficiently novel to be reported stable and under control. All that the 
in detail, but narratives of safe flying arc pilot does is to replace, >vith the force of 
already apt to prove dull ; and the result gravity, the momentum given him by his 
is that the ordinary man reads much motor. That is to say, he tilts down his 
about the former and practically nothing machine and begins a glide towards the 
about the latter. He imagines, therefore, ground. Descend he must, it is true, but 
that five flights out of six end in disaster, his flight is under perfect control, and he 
whereas very many thousands of miles are is able to steer in any direction he pleases, 
now flown without mishap. so as to reach a suitable landing point. 

One fact needs special emphasis. Should The exhilaration of a cross-country flight, 
his motor stop, when he is in flight, the when compared, say, with the pleasure of 
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BrindcKMio des Moulinais Fidhting the Storm 

{pfawn if G. Dutriac) 

The picturt ehowt this intrepid evUtor, who once made e tour of 3,000 miles through Germany, Russia, 
Sweden, Holland and Denmark, speeding through a storm at over 130 miles per hour 
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Artificial 


The Aerial 
Toufiat 


motoring, is infinitely ^leater. There is 
a joy in it, indeed, which is so deep that 
it can hardly be described in words. There 
is no vibration and no dust; there are 
no dangerous turns or cross-roads to be 
watched; and there is no speed limit. 
Added to this, there is the sheer thrill of 
flight and the invigoration of the air at 
a height, say, of 8,000 feet, acting as a 
pure, splendid tonic for those who have 
jaded nerves. Before long, in fact, we 
shall have Harley Street specialists recom- 
mending, quite seriously, an aeroplane tour 
as a cure for such highly-strung patients as 
are on the verge of a nervous breakdown. 

There is, too, the magnificent bird’s-eye 
view which an aerial tourist obtains of 
the land below, stretching 
away for mile after mile 
till it is shrouded in deli- 
cate mist, moving slowly, and appearing so 
far distant and remote, and yet seen in 
every tiny detail — ^roads like white rib- 
bons, railways like tiny gleaming threads 
laid across the face of the country, rivers 
and lakes shining mirror-like, and buildings 
looking like the toy houses of a child. 

Toruring aeroplanes that are both scien- 
tific and air-worthy may now be obtained. 
There are, for instance, two-scated mono- 
planes — compared to the fast, runabout 
motor-car — and slower, weight-carrying bi- 
planes, which may be likened to a com- 
fortable touring car. These modem-type 
machines have neat, cosy, well-enclosed 
bodies with padded seats, and screens 
fitted to shield their occupants from the 
rush of wind when the craft is in flight; 
and they may be bought for sums that 
are a little more or a little less than a 
thousand pounds; it depends upon their 
horse-power and type. 

The prospective owner who does not 
care about the idea of flying his own 
machine need not be deterred by lack 
of skill. He should have no diffici 
in fhture, in obtaining Uie sorvi 
eiiqtert pilot, who will act as 



chauffeur, for the world*! airmen now 
number several thousand. 

Even in England, and at the present 
time, there are enough aerodromes dotted 
about the country to permit of many 
aerial tours being made. The air-tourist, 
of course, like the motorist, needs an 
objective for the day’s journey, and also 
somewhere to house his machine. France, 
as may be imagined, is far better off in 
respect of flying grounds than we, having 
more than a hundred. But already, in 
this country, wc possess a reasonable 
number ; and some, which have been 
established at the seaside, are very favour- 
ably situated for a visit during an aerial 
week-end. Thus, the man who owns an 
aeroplane, for instance, may make his 
head-quarters at the London Aerodrome, 
Hendon, and fly thence on Saturday to 
Eastbourne or Shoreham, where he will 
find landing stations and all conveniences. 
Enjoying trips along the coast, on Satur- 
day evening and Sunday, he can fly back 
to town on Monday morning, both refreshed 
and delighted by his experiences in the 
air. Other and longer tours can also be 
arranged in peace time, so as to comprise 
visits to the many landing grounds inland. 

As aerial touring grows, as it undoubtedly 
must, the number of our air stations needs 
to be increased greatly. 

The equipment of, say, 
an intermediate landing 
point — one such as will be placed along 
an important flying route — need not be 
elaborate. All that is required, in fact, is a 
suitable stretch of open ground with some 
sheds, a repair shop, a telephone, and one 
or two mechanics always in attendance. 
The establishment of such halts toe the 
aerial tourist, which will correspond to 
garages for the motorist, must fmn one of 
the next devekqimaits of aviatkm. 

The point I s^ to make is this : aero- 
although regarded at the rnmnent 
instruments of war, have really 
ibilities as vehicles of pleasure. 
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